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NATIONAL ADVISORY COMMITTEES FOR AERONAUTICS 

A RESTRICTED LtST OF AIRCRAFT MATERIALS RESEARCH PROJECTS 

FOREWORD 

This list of active material8 research projects. sponsored by the 
Government has been prepared by the Rational Advisory Committee for 
Aeronautics and ie a oontinuation of a series originated by the NACA 
Special C-t&m on Material8 Research Coordination= The Specfal 
Committee on Material8 Research GoordInation has been discharged, 
but certain of the fmctione formerly assigcled to that group are 
belng continued by the staff of the Waahingtan Office of the I?atfonal 
Advisory Committee for Aeronautics. 

This list contains a selected group of projects sponsored by 
the Coverpmsnt on materials having applicability to the field of 
aeronautice, and it supersedes a previous publication entftled"'A 
Restricted Index of Aircraft Material8 Research Projects Sponsored 
by Government Agencies," dated May 1946. It 18 distributed to 
Government agenciee, the aircraft and related industriee, to the 
producer8 and fabricator8 of aircraft materials, and to appropriate 
research laboratories in keeping with the Comittee'e poticy of 
encouraging the greateet possible exchange of research information 
within the limits of secur2ty'a&d proprietary considerations. 

The objective of this liet of projects is to Indicate work 
currently In progress, and to elicit comment from those concerned 
with the utilization of aircraft material8 as to desirable new 
project8 or fields for exploration. Because most of theee project8 
are stilt in progre88, few formal reports have been prepared on 
thE3l?l. Therefore, the NACA does not have more detailed information 
on many of the project8 than that which appears In this Ust. The 
NACA u;Ill, however, be glad to cooperate on any requests for 
additional information which may be available. 

There ax-e included in thie l38t many project8 of general 
interest to the aimTaft industry regardless of the end use to be 
made of the results of the projects. It is felt that research on 
mterials can have application8 in the field of aeronautics even 
if it ia primri3y concerned with a different field. Acknowleaeplsnt 

\ is made to the agencies sponeordng the projects for their cooperation 
In ma&g the Information in this Llet available. 
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This list should not be considered as.8 complete statement of 
Government sponsored research on aircraft materials, because research 
is continuously being initiated and completed. Also, come projects 
have been omltted because they ~ere..~ot "o,nsi.dered of sufficient 
general interest- to the aircraft Industry. Further, in the interest 
of national security some investigation8 are maintained at a higher 
CkiSSifi~tiOR than 'ReStricted," and consequently are not included 
herein. The projects listed herein are either 'unclassified" 
or 'Restricted." 

The projects contained Jn this list are arranged according to 
i alphabetical. subject headings. Each project is listed only once 

and till be contained under.that heading which best illustrates the 
basic material, process, or end 1~88. 

Commnts and suggestions concerning this publication,and the 
p$ojects listed herein are welcome and may be directed to: 

National Advisory Cnmrmittee for Aeronautice 
1724 F Street, Northwest 
Washington 25, D- C. 

Attention: Materials Research Coordination 
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ADHES IVES 

ADHES I VES 

USE OF ADHESIVES FOR FAl3RlCATlON (Uncl.) I 
To develop strong, waterproof ~eama through the u8e of high 
polymeric compoeitioz4 ae bonding agents. 

Sponeored by: Office of Quartermaeter General 
Conducted by: Goodyear Tire &Rubber Co., &on, Ohio 

FIELD USE OF ADHESIVES FOR FABRIC REPAIR (Uncl.) 
To develop an adheeive compound which will be suitable as a 
bonding agent Fn the fFeld repair of all Engineer equipment 
manufactured from coated or uncoated fabrfce. 

Sponsored by: Office of Chfef of Engtneers 
Conducted by: Engineering, Research &Development Laboratory, 

Fort Belvoir, Va. 

r(ATlJRE OF ADHESION AND MECHANISM OF ADHESIVE ACTION (Uncl.) 
To obtain a better understanding of the nature of adhee-lm and the 
mechanism of adhesive action so that adheeivee for use 5n aircraft 
may be formulated on a more ratianal basis. The fourfold purpose 
is to (1) study bonding techniques, (2) develop suitable standard 
testing procedurea for determinFng the engineer- properties of 
bonded assemblies, (3) pbtain data qoncerning the engineertig 
properties of specific bonded aa6er&UesP and (4) to obtain 
information which may be helpful in selecting the systema for the 
fundamental studies. 

Sponsored by: National Advisory CommLttee for Aeronautic8 
Conducted by: National Bureau of Standarda 

PRELIMINARY EXAMINATION OF NEW GLUES FOR METAL AND PLASTICS (Uncl.) 
In order that the properties of available glues can be known and 
to permit comparison of the adhesives, the laboratory has had a 
continMng project for making preUMnary 0 mtione of new 
glues for metala and plastics BB they have appeared on the mark&. 
Such premnary evaluation tests have followed the gla 
technique re commended by the glue manufacturers and Included 
determfnation of the dry joint strength, the initial water 
resistance, end the softening effect at elevated tmperatures. 
Eightgluee arenowincludedinthia etudy, anditis planned-to 
include new glues ae they may be developed and placed on the 
market. 

Sponsored by: Army-Naval-Civil CorcmIttee on Aircraft Design 
Criteria - 

Conducted by: Foreet Products Laboratory, Madison, Wis. 

1 



ADHESIVES PSACA BM No. &29 

EVALUATION OF BOND STRENGTH’AT ELEVATED TEMPERATURES - STRUCTURAL 
ASSEMBLY CEMENTS (Uncl . 

hl The objective of t s -Project is to obtain data on the effect of 
elevated temperatures 'on <he bond strength of metal-to-metal and 
metal-to-wood adhesives after exposure of the test specFmens for 
various lengths of time from approximately one minute up to one hour. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

CORROSION OF PLASTIC BONDED JOINTS (METLBOND).(Uncl.) 
This project covers the determxkation of the relatfve corrosion 
resistance of %etlbond" adhesive bonded joints of eleven aircraft 
metallic materials. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

PROPERTIES OF JOINTS OF ELEVEN AIRCRAFT METALS BONDED WITH CYCLE-WELD 
METAL ADHESIVES (Uncl.) 

Determine the effect of salt spray exposure on the shear strength 
of lap joints made with cycle-weld adhesive using eleven different 
aircraft metallic materials. 

Sponsored by: U. S. ALr Force 
Conducted by: Air Materiel C-d 4 

P-61 PLASTIC TAIL BOOMS (Undo j 
To investigate the applicability of sandwich type of Conlon faces 
and low density core material, assembled by Metlbond adhesive. 

Sponsored by: U. S. Air Force 
Conducted by: Narmco, Inc., San Diego, Calif. 

i. 

METAL-TO-METAL AHD METAL-TO-GLASS ADHESIVES (uncl.) 
To investigate comparable commrcial and experktmntalmaterials. 
tith a view to determining original properties obtainable and 
effects of exposure to extreme temperatures, solvents, and so forth. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Picatinny Arsenal 

TEST AND EvALuATtON~OF RIVETED AND CEMENTED METAL JOINTS (Unct-) 
The objective of this project is to determIne by test the strength 
properties of coqosite riveted and cemented joints Fn comparison 
tith riveted joints and cemented joints. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 

INVESTIGATION OF ADHESIVES 
Tests are being conducted on various commercial adhesives for 
bonding glass to rubber, for bonding labels, and for other uses. 

Sponsored by: Army Chamical Corps 
Conducted by: krqy chamical Corps, Edgewood Arseual, Md. 

P 
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LUMINOUS MATERIALS 
AND MISCELLANEOUS 
COMPOUNDS 

CLEANERS, STRIPPERS, LUMINOUS MATERIALS 
AND MISCELLANEOUS COMPOUNDS 

TESTING OF AIRCRAFT DEFROSTING FLUIDS (Uncl.) 
The objective of this project is to investigate materials which 
may be used to remove ice from aircraft surfaces at temperatures 
below -lC" C. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

INVESTtGATfON OF NEW REQUIREMENTS FOR STEAM CLEANING COMPOUNDS (Uncl.) 
The objective is to establish a high-temperature stability 
requirement inSpecification C-152 for the purpose of ensuring 
procurement of material suitable for use in fired coil heaters. 
Additions and substitutions of chemicals including borate8 for 
silicates will be made to the formula and the resulttig product 
tested for high-teqerature stability. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

REFLECTION REDUCING COATINGS - APPL I CATI ON TO INSTRUMENT COVER 
GLASSES (Uncl.) 

The objective of the project is to deteae the service stability 
of reflection reducing coatings. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Pesearch Laboratory 

INVESTIGATION OF CORROSION RESISTING FINISHES FOR STEEL AND ALUMINUM 
CHEMICAL WARFARE AGENT TANKS (Uncl.) 

The objective of this project is to develop satisfactory coatings 
for the interiors of aluminum and steel tanks whfch win resist 
the action of chemical warfare agents. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

INVESTIGATION OF RECOVERY OF CRESOL FROM C-36 COWPOUND (Uncl.) 
The obJect of this project is to determine whether the cresol 
ingredients may be satisfactorily separated from used carbon 
stripping solutions. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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LUMINOUS MATERIALS 
AND MfSCEtLANEOUS * 
COMPOUNDS 

FABRICS 
. * 

POLISH - DEVELOPMENT OF LOW TEMPERATURE STAtiiLlTY TEST (Uncl.) 
The object of t&Is project ie to develop teat methods to eetablieh 
the low temperature stability of polishes in order that unstable 
materials will not be procuredm 

Sponsored by: Navy Bureau of Aeronautica 
Conducted by: Naval Air Material Center 

QUALIFICATION TESTING TO ESTABLISH LIST OF ACCEPTABLE MATERIALS UNDER 
NEW SPECIFtCATION STEAM CLEANER (Uncl.) 

The objective 3.6 to determine conformance of samples submitted to 
NavAer Specification C-Y-p in order to- establieh qualification as 
satisfactory product. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

LUMINOUS MATERfALS (Uncl.) 
Reflearch toward the iruprovament of the inteneitg and persistance 
of luminous materials, specifically the phOBphOreBCent pigomnts 
for application to diala and markers. 

Sponsored.by: Signal Corps Engineering Iaboratoriee 
Conduoted by: E. I. DuPont de Nemours &Co. 

FABRICS 

MILDEW RESISTANCE 0F TEXTILES (UncW 
To prevent lose of military textile materdale from mildew and 
orgardc rot by the most effective and economIca means. 

Sponsored by: Office of Quartermarster General 
Conducted by: Quartermaeter Laboratory: Textile Reeearch 

Laboratory, Philadelphia Quartemaeter Depot 

F.IRE RESISTANT TREATMENTS OF TEXTILES (Uncl.) 
Development of a permanent fire-reeistant treatment for clothing, 
tentage, and eqtipage fabrice which will prevent afterflams and 
limit afterglow. 

SponBored by: Office of Quartermaster General 
Conducted by: Textile Reeearch Laboratory, Philadelphia 

Qumtemaater Depot 

Y 
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FABR I CS 
FABR I CATI ON METHODS 

DEVELOPMENT OF IMPROVED U.S.A.F. TEXTILE MATERIALS (Uncl.) 
This project covers: (a) a study of new Bynthetfc textile fibers 
such as Fiber A (acrolynitrite polymer), Vinyon X (acrolynitrite- 
vinyl chloride co'polymer), hi@ tenacity mylon, and so forth, to 
determIne their suitability for various U.S.A.F. uses; (b) the 
application of new resins.to fabrics to produce Improved stability 
(ShrinkprOOfing of wool) abrasion reeietance, and strength; 
(c) the study of tisulating properties of various fabrics and 
fibers to improve warmth of flying and cold weather clothing; and 
(d) the develop& of suitable coated fabrice to be used for 
protective cloth3ng for personnel handling dangerous rockst fuels, 
Such aB fmhg nitriC acfd. 

SponBOred by: U. S. Air Force 
Conducted by: Air Materiel Command 

CORDAGE STUDIES (Uncl.) 
Studies are being mde of various factors affecting the properties 
of cordage. Physical properties, chemzkal structure, surface 
characteristics, ddameter and shape of monofilament are being 
fnvestigated as to their effect on the etrength and resilience of 
cordage. Further studdee will be made of the stresses developed 
in various Bectione of the monofilament as the cordage ie flexed, 
twisted and stretched in an effort to develop fundamntal 
principles of deaiep that will enable the manufacturer to make 
tailor-made cordage to meet specific requirement. 

Sponsored by: Offfce of IXavalResearch 
Conducted by: Fabrics Research Iaboratories 

RESILIENCE OF TEXTILES (Uncl. ) 
In this research program the factor of resilfence in fibers and 
its relation to fFniBhed fabrice will be studied. 

Sponsored by: Office of Naval Research 
Conducted by: Textile ResearchFomdakion 

FABR I CAT1 ON METHODS 

CASTING AND FORGldG (Uncl, ) 
This project covers research on casting and forging processes and 
techniques on ordnance items, particularly gun tubee. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Watertown Araenal 

5 
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DIE CASTING RESEARCH (Unc?.) 
The propertiee of light metal alloy die caetinge have been 
Investigated only to a'1ixLted extent. This project covers the 
investigatio&I Of borne German die Cast parts and a GeEUian die 
caeting machine. 

Sponsored by: Materials Branch, Army drdnance 
Conducted by: FranWord Arsenal 

DEVELOPMENT OF ELECTRODES FOR WELDING HIGH STRENGTH ALUMINUM 
ALLOYS (Uncl.) 

. The objective ia to investigate the POsBibilitieB of developing 
an electrode which will deposit a self-aging high Btrength alloy. 

Sponsored by: Navy Bureau of Ships 

Conducted by: Naval Research Laboratory 

STATIC AND FATIGUE TESTS OF RIVETED JOINTS (Uncl,) 
To determine the strength, under static loads and alternating -. 
loads of riveted joints connecting sheets of the newer high 
Btrength aluminum and m~esium alloys and to develop a test to 
indicate the notch sensitivity of such joints. To obtain 
comparative data on the newer high Btrength aluminum and magnesium 
alloys under static and alternating loads and to evaluate the 
relative merits of the several alloys. 

Sponsored by: Navy Bureau of Aeronautics ; 
Conducted by: National Bureau of Standards 

ALUMINUM WELDING ROD DEVELOPMENT FOR THE MULTI-ARC PROCESS (Uncl.) 
This project is primarily to develop filler metal8 of high 
strength and of an electropotential such that the heat-affected 
weld zonea are suitably protected against corrosion. 

Sponsored by: Navy Bureau'of Aeronautics 
Conducted by: Cornell Aeronautical Laboratory, Buffalo, N. Y. 

INVESTlGATfON OF SPOT WELDING OF PLATED LOW CARBON STEELS (Uncl.) 
The investigation is to obtain data on the effect of coatings on 
the quality of spot welde of low carbon Steele. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

INVESTIGATION OF THE BRAZING OF ALUMlNUk ALLOY PARTS (Uncl.) 
It is proposed to determine the possibilities of joining aluminum 
alloys by brazing in lieu of other m.ethodB. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

c 
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DEVELOPMENT OF PROCESS FOR WELDf NG H t GH STRENGTH ALUMt NUM 
ALLOYS (UncI .) 

The objective of thie project is to evaluate the suitability of 
existing welding processes uskg welding ~&&&ode such ae gas, arc, 
and arc-in-inert atmoepheres or co~&Snations thereof. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Naval Research Iaboratory 

DETERMtNATtON OF TECHNtQUE FOR SEAM WELDING ALUMINUM ALLOY (Uncl.) 
Thi~t project was established to obtain data to control the quality 
of 8eam weldhg proceee by means of appropriate specified 
requiremate. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

tNVESTlGATtON OF A METHOD OF DRIVING ALUMINUM ALLOY RIVETS BY 
RESISTANCE HEATING AND PRESSURE (Unci = ) 

The objective of this project Is to determine the suitability for 
use on naval aircraft of a method of driving alminurn alloy rivets 
by resistance heating and pr.eesure developed by Eastern Plircraft 
Corporation and to determine the advantages of this method &B 
compared with conventional methods of rIveMug. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Navel Air Material Center 

TO STUDY FLASH WELDING OF STRUCTURAL ALUMtNUM ALLOYS (Uncl, ) 
Determine the physical properties of flash.welded joints in heat- 
treatable &lumkmm alloya which are welded in the 0 tqer and 
given a solution heat-treatment after welding. A sufficient 
nmiber of joints shall be welded and tested to determine whether 
or not this procedure ia euperior to flash welding the alloye in 
the heat-treated conditfon. 

Sponsored by: U. S. Air Force 
Conducted by: Raneeelaer Polytechnic IILBtitUte 

NEW WELDING AND BRAZfNG METHODS AND MATERIALS (Uncl.) 
This project consfsts of investigating new welding methode, equip- 
metit and materi-. Data widl be obtafned which till be used in 
the preparation of specifications and in the design of joints. 

Sponsored by: U. S. AirForce 
Conducted by: Air Materiel Command 

7 
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FLUX, SOLDERING (Uncl s 1 
Research leading to the develownt of a noncorrosive solder- 
flux for universal applications suitable for use on fine 
tire 384~~. 

Sponsored by: SQqal Corps IEngIneering Laboratorfes 
Conducted by: Foster D. Snell, Inc. 

IMPROVEMENT OF METAL CUTTING TECHNfQUE (Uncl.) 
The objective of these studies is to deteztxtne the maximum rate of 
metal removal now possible with improved milling cutter designs so 
as to utilize the full capacity of the maohines. To determine the 
factors affecting the cutting of metals, the forces applied during 
machining are being studied as a function of tool desi@r and 
cutting speed. Detailed force-strain and time-force curves taken 
on various machine elements are being used in this investigation. 

Sponsored by: Office of Naval Research 
Conducted by: California Institute of Technology 

HIGH-SPEED MILLtNG RESEARCH (Uncl.) 
The purpose of this investigation is to study methods for 
imwoving cutting tools and machining techniques for cast ferrous 
metab. The milling of'cast iron is being 5nvestigated by 
endeavoring to vary one factor at a time. These factors include: 
desiepl, material, and heat treatment of the tool; dimensions of 
the cut, cutter speed, and work speed; and finally composition 
and physical properties of the material being cut. Further data 
-being collected on power consumption during miJXng operation, 
tool wear, tool life, and surface finish of piece being mLlled. 

Sponsored by: Office of Naval Research 
Conducted by: University of Michigan 

DEVELOPMENT OF HELICOPTER METAL ROTOR BLADES (Uncl.) 
Design and fabrication of all-metal rotor blades suitable for the 
Model XHJR-lhelicopter. Blades are to be fabricated of 4130 steel 
nose structure, aluminum alloy frames for the after structure, with 
the entire blade covered by 18-e corrosion-resistant steel, all 
attached by Cycleweld bonding. 

Sponsored by.: Navy Bureau of Aeronautics 
Conducted by: Pretitt Aircraft Company 

HIGH STRENGTH ALLOY STEEL ARC WELDING ELECTRODES (Uncl.) 
This project covers tests of welded joints made with alloy steel 
electrodes to obtain data on the physical properties of the jotits. 

Sponsored by: U. S. Air Force h 
Conducted by: Air Materiel Command I 
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FERROUS ALLOYS 

FER’ROUS ALLOYS 

INVESTIGATION OF PROPERTIES OF STEELS AT INTERMEDIATE 
TEMPERATURES (Uncl . ) 

The development of elevated-temperature static and fatfgue 
properties of certain high strength materials in the range of 
room temperature to WOO F. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

WELDING OF CORROSION-RESISTING STEELS (Uncl.) 
A series of stainless-steel specimens of specially selected 
compositions will be arc welded. The specimens till be furnished 
to the National Bureau of Standsrd s for testtig and evaluation. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

INVESTI GATt ON OF HEAT TREATMENTS SUCH AS MARTEMPERING AND 
AUSTEMPERtNG (Uncl m) 

It is proposed to obtain data on heat treatments such as 
mar-tempering and austempering on which to base requIrementa for 
including in AR-QQ-H-201. 

-Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

INVESTlGATlON OF STABILIZATION OF 18 Cr - 8 HI CORROStON-RESISTING STEEL (Uncl.) 
This project was established to determine the factors affecting the 
stabilization of 18 Cr - 8 RI steels possesstig titanium and 
columbium. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

MECHANICAL PROPERTt ES OF METALS AT LOW TEMPERATURES (Uncl l 1 
The determination of tensile properties of various ferrous and 
nonferrous metals in the temperature range of 100° C to -188O C. 
Materials to be investigated include iron, copper, aluminum, 
nickel, brass, metal, and monel. 

Sponsored by: Bureau of Standards 
Conducted by: Bureau of Standards 

A STUDY OF THE MECHANt SM OF THE BORON EFFECT ON THE HARDENABILITY OF 
STEEL (Uncl . ) 

This project is a study of varying amounts of boron on the 
hardenability and other mechanical properties of steel. 

Sponsored by: Bureauof Standards 
Conducted by: Bureau of Standards 

c 
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“SIZE EFFECT” ON THE FATIGUE STRENGTH OF SAE 9340 STEEL (Uncl.) 
This project covers the determination of the effect of size of 
specimens on the fatigue strength of SAE $34-C steel. Specimens 
have been fabricated and tests are underway. 

Sponsored by: U. S. Air Force 
Conducted by: University of Illinois 

STUDY OF THE EFFECT OF I SOTHERMAL HEAT TREATMENTS ON THE MECHANICAL 
PROPERTtES OF STEEL (Uncl.) 

To make a thorough study of the possibilities of improvement in 
mechanical properties of steels through application of interrqted 
cooling and isotheml treatments. 

Sponsored by: U.-S. Air Force 
Conducted by: Case Institute of Technology 

FATIGUE PROPERTf ES OF ‘SAE 4340 STEEL (Uncl . ) 
This project is an investigation of the effect of overstress in 
fatigue on the fatigue life of heat treated SAE 434.0 steel. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

DETERMINATION OF HARDENAkILITY OF LOW ALLOY STEELS (UncI.) 
A modification of the Jominy specimen, the Jominy L specimen, 
has been proposed for use with the low hardenability steels. 
Hardenability tests using both types of specimens will be run on 
six different Steele and the results compared. The reproduci- 
bility of test reeults obtained will be investigated in cooperation 
with the SAE Iron and Steel Subdivision V. Investigations of other 
types of specimens, of the transformations and cooling rates in 
the specimens, and of mans of calculating hardenability will be 
made, as nacsssary. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

FATIGUE STUDIES OF COMMERCIAL SURFACES (Uncl.) 
In -ordnance applications of ferrous metals eubjected to high 
stress, or repeated loading, the effect of surface finish on 
fatigue life is of considerable importance. The purpose of this 
project is to study effect of commercial surfaces produced by hot 
rolling, forging, cold finishing, vapor blasting, shot peening, 
and so forth, on the fatigue limit of steel plate. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Watertown Arsenal 

10 
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HARDEHABILITY OF STEEL (Uncl.) 
The purpose of this project is a study of the influence of 
alloying elements, carbon content and grain size on hardenability. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Watertown Arsenal 

FRACTURE CHARACTERISTICS OF METALS (Uncl.) 
The purposes of this project are as follows: 

a. To study the factors that influence the fracture charac- 
teristics of metals, particularly steel. 

b. To study in the initial stages of this reeearch the mechanfsm 
of temper brittleness, of the transformation that causes 
temper brittleness and the mechanism of its effect on the 
toughness of steel. 

c. To study those related problems regarding fracture that till 
contribute to improving the ductility of metals with the 
understandIng that the first improvsment may be that of 
reducing temper brittleness= 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Pennsylvania State CoUege 

TEWER BRITTLENESS INVESTIGATIONS AND STUDIES (Uncl.) 
This project represents supplementary studfes relating specifically 
to temper brittleness Fn steel divided into the folkwdng phases: 

a. Developnrent of Improved test for temper brittleness. 
b. The effect of composition on teqer brittleness. 
c* The Hnetice of temper embrittlement. 

. d. The,nature of taper embrittlement. 
Sp&sored by: Materials Branch, Army Ordnance 
Conducted by: Watertown Arsenal 

GENERAL RESEARCfI AND DEVELOPMENT ON COLD EXTRUSION OF STEEL (Un&) 
The purpose of this project is to determine the properties that 
can be expected using various steel co-mpositions and awdliary heat 
and surface treatments. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: HeIntz Manufacturing Company 
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THE EFFECT OF TtTANtUM AND VANADtUM ON PHYStCAL PROPERTIES AND 
WELDABtLtTY OF HIGH TENStLE STRUCTURAL STEEL. (Uncl.) 

Specifications for %igh Tensile Steel Plate," of the manganese 
vanadium and the manganese-titanium variety,permlt a fairly wide 
variation in c~sition and properties both of which my affect 
the weldability of these types of steel. A study is being made 
to detemine the effect of physical properties and of various 
compositions on the weldability of these steels. 

Sponsored by: Navy Bureau of Ships 
Conducted by: naval Research Laboratory 

THE CAUSES OF TEMPER BRtTTLENESS IN ALLOY STEELS (Unct.) 
The purpose of this investigation ia to detemnine the causes of 
temper brittleness in steels. It is lomwn that several of the 
coxnon alloying elements tend to increase susceptibility, and that 
plain carbon steels do not exhibit the characteristics of tmer 
brittleness. 

Sponsored by: Office of Naval Research 
Conducted by: University of California 

AN INVESTlGATtON OF THE FUNDAMENTAL CRtTERtA FOR SELECTING STRUCTURAL 
METALS (Uncl o ) 

The purpose of this study is to develop criteria more rational 
than those now in use, for selecting steels and other metals for 
specific structural and mechanical applications. These criteria 
are to be based upon the relation between physical properties of 
the metals as indicated by small-specircen tests and the behavior 
of structural and machine elements under service conditions. 

Sponsored by: Office of naval Research 
Conducted by: University of Illinois. 

EFFECT OF ALLOYING ELEMENTS ON THE IMPACT PROPERTIES OF qUENCHED AND 
TEMPERED STEELS (Uncl. ) 

The principal objective of this work is to establish whether 
alloying'elements have any effect on the teqerature of transition 
from ductile to brittle f’racture other than their influence on the 
hardenability of the steel. 

Sponsored by: Office of Naval Research 
Conducted by: Armour Research Foundation 
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PHYSICAL CHEMISTRY OF STEEL MAKING (Uncl.) 
The ktnetics of the chemical reactions that are Fnvolved in the 
mating of steel are being studied. This includes a determination 
of the rates of reaction and the chetical species of the reactants 
in the slag-m&al reactions. 

Sponsored by: Office of Naval Research 
Conducted by: Carnegie Bstitute of Technology 

HYDROGEN EMBR t TTtEMENT (Uncl s ) 
Ln this investigation the diffusion of hydrogen through metals is 
being studied as a function of the microstructure, stress, and 
surface characteristics of the metal. The influence of the 
composition of electroplatdng baths and addition agents on the 
diffusivity of hydrogen through metals is being investigated. 
Methods of heat treatment to avoid hydrogen embrittlement till 
be developed. 

Sponsored by: Office of NavalResearch 
Conducted by: Carl A. Zapffe Laboratories 

THE EFFECT OF STRAIN ON HARDENING OF STEEL (Uncl . ) 
This project is an dnvestigation of the function of strain in the 
austenfte-martensite reaction. The basic objective is to provide 
fundamental Fnformationwhichwillleadto a fuUerunderstanding 
of the hardening of steel. 

Sponsored by: Office of Naval Research 
Conducted byi Maseaohusetts Institute of Technology 

PHYSICAL CHEMISTRY OF STEEL MAKING (ltd.) 
The reaction of liquid steel tith gases contai&ng steam and 
hydrogen will be Investi@ted. The reaction of pure molten iron 
at tmperatures of 3000° F and above till be studied to obtati 
more accurate data for the application of thermdynamics to steel- 
making. The effects of alloy elements, namely,vanadium and 
silicon, on the reactions will then be obsemed. 

Sponsored by: Office of Naval Research 
Conducted by: Maseachusette Institute of Technology 
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FUNDAMENTAL PROJECTS ON 

PROPERTtES OF MATERIALS L 

RESEARCH AND DEVELOPMENT OF SUBSTITUTES FOR CADMIUM AND ZINC PLATE (Uncl. 
A literature survey discovered metals other than cadmium and 
zinc which showed superior performance with respect to potential 
measurements. 

This project till complete the present work now in progress and 
additional work as follows: 

(1) Accelerated corrosion'tests '%et-dry program.W 
(2) Measurements of electrode potentials of other alloys~ 
(3) Investigation 0: egczd;E;:;tion of most promising alloys. 

Sponsored by: . 
Conductedby: A& Materiel Cormand 

FUNDAMENTAL PROJECTS ON 
PROPERTIES OF MATERIALS 

PLASTIC DEFORMATION OF SOL IDS (Unct s) 
This project is an investigation of the mechanism of plastic 
deformatlcn in metal single crystals. To date the work has 
followed two lines: One procedure consists of a simultaneous 
measmament of the logarithmic decrement at hmw~~ strain amplitude 
and at the initial creep rate under Imown load, and of the 
electrical resistance of a pure-metal single crystal. The second 
phase has been directed to the theory that imperfections respon- 
sible for plastic flow are produced during a deformation, with 
the imperfectfans originating at regions of stress magnification. 

Sponsored by: Office of Naval Research 
Conducted by: Cerneg3e Institute of Technology 

PHYSICS OF METALS (Uncl , ) 
This program represents an intensive effort to further the under- 
standing of the mechanism of defoMnation in metals, and thereby 
to lay a scientific foundation for further ilnprovement in the 
mechanical properties of materials. The approach has been 
simultaneously directed along three lines: (a) the macrobehavior 
approach, (b) the microbehavior approach, and (c) the atomic 
reaction approach. 

Sponsored by: Office of Naval Research 
Conducted by: University of Chicago 
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NACA RM No. 8229 .- FUNDAMENTAL PROJECTS ON 
PROPERTtES OF MATERIALS 

DYNAMIC, ELASTIC, AND PLASTIC PROPERTIES OF MATTER (Uncl.) 
This is a study of the dynamic, elastic, and plastic properties 
of matter. The objective is to improve experImenta methods now 
in use and to develop new methods for the investigation of the 
elastic and plastic properties of solid matter. Materials to be 
investigated include natural and synthetic rubber, and various 
metals l 

Sponsored by: Qffice of Naval Research 
Conducted by: Cornell University 

THEORETICAL STUDY OF THE APPLICATION OF PHYS t CS OF SOLtDS TO AN UNDER- 
STANDING OF THE BEHAVIOR OF MATERIALS UNDER STRESS (Uncl.) 

A study is befog made of the use of rate-process and dislocation 
theory to explain strees-rupture, creep,and fatigue. 

Sponsored by: National Advisory Ccsamittee for Aeronautics 
Conducted by: NACA, Cleveland, Ohio 

THE EFFECTS OF STRESS CONCENTRATION AND TRIAXIALITY ON THE PLASTIC 
FLOW OF METALS (Uncl. 

The purpose of th 1 s project is to find the aolution first for the 
distribution of stresses and plastic strains in sinsple geometrical 
forms and later for more intricate cases. A determination is to . 
be made as to the effect of the stress state (biaxial and 
triaxial), strain gradients, stress concentration, temperature, 
strain rate, and size effect. 

Sponsored by: Office of Naval Research 
Conducted by: Case Institute of Technology 

DIFFUSION IN STRESSED METALS (Uncl.) 
It is planned in this program to study the rate of diffusion of 
copper atoms throu& copper, and zinc atoms through zincuhenthese 
metals are placed under simple tension and compression. Measure- 
ments of the relationship between diffusion rate and strain within 
and beyond the elastic limit will be made at various temperatures. 

Sponsored by: Office of Naval Research 
Conducted by: Stevens Institute of Technology 

THE FRACTURE OF METALS (Uncl,) 
The objective of this investigation is to complete a literature 
survey on the factors which determine the ductility of metals in 
service. The proposed survey is to cover the distribution of 
deformation In structures loaded-to.failure. 

Sponsored by: Office of Naval Research 
Conducted by: Pennsylvania State College 



FUNDAMENTAL PROJECTS ON 
PROPERTtES OF MATERIALS 

NACA RM'No. &29 

STRESS AND STRAtN DEVELOPMENT tN PARTIALLY PLASTtC DEFORMED 
BODIES (Uncl. 

This inves L 1EGation is a study of the behavior of metals in the 
region of at&in between elasticity and full. plasticity tith 
particular em@.asis on the states of multiaxial stress. The 
effects of small. plastic strains on residual stresses present in 
cyLIndera before atrainIng, the effect of variations in metal 
strength on stresses after amall amounts of plastic deformation, 
and the effect of stress state on fracture conditions is being 
investigated. 

Sponsored by: Office of Naval Research 
Conducted by: Case Institute of Technoloa 

THE EFFECT OF ELECTRON SHARING AND INTER-METALLIC COMPOUND FORMATION 
ON CORROSION OF METALS (Unc?.) 

The purpose of this study is to further our understanding of how 
metals resist corrosion. An investigation till be made of the 
fundamental factors relating to electron-sharing and cwund 
formation in several of the binary and ternary alloys in order 
to initiate a science of alloying tith respect to chamical 
properties of metal systems. 

Sponsored by: Office of Naval Research 
Conducted by: Massachusetts Institute of Technology 

STRUCTURE AND SOLUBILIN (Uncl.) 
The purpose of this investigation is to examine the structures 
of the important metallic carbides and to determine the phase 
diagrams of a number of the binary, and possibly some ternary, 
combinations of carbides in order to provide a better under- 
standing of the basic principles underlying such structures and 
a better practical utilization of their unique properties. 

Sponsored by: Office of Naval Research 
Conducted by: Massachusetts Institute of Technology 

FUNDAMENTAL STUDIES OF CORROSION (Uncl.) 
This study is desimed to develop information on why metals and 
alloys corrode or do not corrode. The formation of protective 
filma (passivation) on most metals makes possible the successfti 
use of these metals under corrosive conditions at normal and 
elevated temperatures. Breakdown of these films results in 
corrosion failures. 
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NACA RM No. &29 ,- FUNDAMENTAL .PROJECTS ON 
PROPERTIES OF MATERtALS 

FUNDAMENTAL STUD I ES OF CORROSION (Uncle. ) (Conch . ) 
The formation, breakdown, and nature of these films formed durdng 
the corrosion.of metals at normal and elevated teznperatures is 
being Fnvestigatgd including the study of the difference.between 
active and passive resistance, the reason for pit corrosion, the 
mechanism of ,film formation, and the.molecular and mechanical 
structure and poros&tg of films. Electron diffraction and X-ray 
diffraction techniques are being used. 

Sponsored by: Office of Naval Research 
Conducted by: Ohio State UniversYty Research Foundation 

SPECIAL INVESTIGATION OF THE PLASTIC DEFORMATION OF SINGLE CRYSTALS OF 
LEAD OVER A RANGE OF TEMPERATURE (Uncl. 1 

To secure stress-strain curves, creep data,and elastic constants 
for single crystals of pure and comanercial lead. These data are 
to be obtained over a range of temperatures. The single crystals 
are being grqun in vacuum by the Bridgman method. Creep data 
wi+l. be obtained using a Tuckerman optical strain gage with 
additional amplification if it is feasible. 

Sponsored by: National Advisory Committee for Aeronautics 
Conductea by: Carnegie Institute of Technology 

PHOTOELECTRIC WORK FUNCTIPNS OF METAL SINGLE CRYSTALS -(Uncl.) 
A study is being made of work functions of metal 6Ingl.e crystals 
and of methods for obtafnFng uncontam‘tted surfaces. The 
research involves: (1) deternlinati-on of the work functions of. 
metal single crystal faces, both before and after deposition of 
an evaporated film; (2) an examination of t&e film structure and 
surface planes by electron dIffraction; and (3) a study of the 
closely related problem of the dependence of the work function 
of a metal film on the supporting bacldng and its correlation with 
film orientation as determIned by electran diffraction methods. 

Sponeored by: Office of l’iaval Research 
Conducted by: Brown University 

KINETICS OF REACTIONS IN THE SOLID STATE (Uncl.) 
The purpose of WE investigation is to study the mechanism of 
reactions in the solid state by means of radioactive tracers. A 
better understandIng of the kinetics of diffusion will be obt&ned 
from measurements of surface diffusion coefficients as well as from 
volume diffusion data. 

Sponsored by: Office of Naval Research 
Conducted by: Carnegie Institute of Technology 

4 
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FUNDAMENTAL PROJECTS ON 
PROPERTIES OF MATERIALS 

C NACA RM No. &29 

DEVELOPMEEIT OF 4 RAPID hETHOD FOR PREDICTION OF CREEP PROPERTIES OF A 
METAL FROM A KNOWLEDGE OF CERTAIN PHYSICAL CHARACTERISTICS (Uncl.) 

The fundamental relationships between stress, strain, strain 
rate,and temperatuream being studied in conjunction with an 
investigation of the prediction of creep behavior frcm the 
fundamental properties of the crystal lattice. 

Sponsored by : Office of Naval Research * 
Conducted by: Massachusetts Institute of Technology 

DETERMINATION OF FUNDAMENTAL FATIGUE CRITERIA WITH REFERENCE TO 
RANDOM LOADINGS (Uncl.) 

To evaluate the relative values of the various theories concerning 
the accumulative effect of randomly varying stresses, or of the 
various methods of representing such randomly varying stresses; 
to apply the results of thie evaluation to the development of 
adequate means for obtaining operational flight-load data 
applicable to the fatigue problem. 

Sponsored by: National Advisory Committee for Aeronautics 
Conducted by: NACA, Langley Field, Va. 

BEHAVIOR OF METALS UNDER REPEATED STRESS (Uncl.) 
The objective of this investigation is to study the behavior of 
metals under repeated stress and the factors influencing fatigue 
strength. Such factors include state of stress, range of stress, 
stress gradients, overstressing and understressing, residual 
stresses, size effect, strain hardening, temperature, and 
metallographic constitution. Analytical studies will be 
combined with a comprehensive laboratory program involving 
metallurgical factors as well as stress and geomtry. Small 
and full-scale testing will be correlated. 

Sponsored by: Office of Naval Research 
Conducted by: University of Illinois 

RESEARCH ON THE FATIGUE PROPERTIES OF MATERIALS AND STRUCTURES USED IN 
AIRCRAFT (Uncl.) 

The developnt of information pertinent to the estimation of 
damage fram repeated stresses. Materials to be investigated 
include: 

' (1) 733-T Alclad sheet 
(2) 2kS-T hot-rolled rod or extrusions 
(3) S&3 4130 steel 

More extensive information on the notch sensitivity of materials 
will be sought and a study will be made of applications of 
fundamental principles to composite structures. 

Sponsored by: National Advison Committee for AeronautlcB 

Conducted by: Battelle Memorial Institute 
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ITACA RM No. &a H I GH TEMPERATURE MATER IALS 

HIGH TEMPERATURE MllTER IALS 

Metal I ic 

IHVESTIGATION OF PRECIS.ION CASTING METHODS (Uncl.) 
The objective of this project fs to detekmIne the variables 
affecting the properties of precision castings and to establish 
methods for their control. Effect of pouring temperature, mold 
temperature,snd other variables on the properties of precision 
cast h&h temperature alloys will be determined- A set of 
12 percent chrome compressor blades 1142. be made for test in 
service. 

Sponsored by: ITavy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

SERVKE TESTING OF HIGH TEWERATURE+!ATERIALS IN SUPERCHARGERS AND 
GAS TURBINES (Uncl.) 

The objective of this project is to evaluate new high temperature 
materials for jet engines under s-ted serktce conditions. 

Sponeored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

THEORETICAL STUDIES .OF MATERIALS FOR EXTREkELY HIGh TEFPERATURE 
APPLICATION ‘(Uncls) 

The objective of thie project is to arrive at one or more funda- 
mental working hypotheses for the behavior of alloys at high 
.krrperatures, as.a preliminary to establishing laboratory investi- 
gatione at a later date. 

Sponsoredby: Navy Bureau of Aeronautics 
Conducted by: Pennsylvania State College 

TESTING OF flIGH TEMPERATURE KATERIALS (Uncl.) 
The objective of thfs project is to obtain the high temperature 
propertie of heat resisting materials and to establish the 
necessary equipuient therefor. 

Sponsored by: Nav;g Bureau of Aeronautics 
Conducte,d by: naval Air Material Center 

EXPLORATION OF THE CHROMIUW-TITANIUM BINARY ALLOYS (Uncl.) 
The chromium-titanium alloy systemtill be stuafed by lnaldng a 
series of eQloratory heats for metallograihic examdnatian. 

Sponsored by: U. S. Air Force 
Conducted by: Ohio State University 
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NACA RM No. 8c29 

STUDY OF INTERGRANULAR DETERIORATION OF 16-25-6 ALLOY AT HIGH 
TEMPERATURE (Uncl.) 

The cause of intergranular attack v&U be investigated on 
production and laboratory melts. 

Sponsored,by: U. S. Air Force 
Conducted by: Ohio State Univereity 

STUDY OF STATIC AND DYNAMIC CREEP OF HIGH TEMPERATURE ALLOYS (Uncl.) 
The stress-rupture and creep characteristics of the alloys 
currently used in gas turbine wheels and buckets till be determined 
when the loading consists of,a static tensile load and a super- 
tiposed cycle of tension-compression. 

Sponsored by: U. S. Air Force 
Conducted by: Syracuse University 

INVESTIGATION OF CONSTITUENTS AND STRUCTURE OF SEVERAL HEAT-RESISTING 
ALLOYS FOR GAS TURBINES (Uncl.) 

Materials, structuregand constituents are being studied by X-ray 
diffraction techniques, electron diffraction, optical microscopy, 
and microchexdcal analysis. The X-ray diffraction studies include 
structural changes taldng p&ace at high teBg.eratures. 

Sponsored by: rational Advisory Cormdttee for Aeronautics 
Conducted by: NACA, Cleveland, Ohio 

EVALUATION OF HEAT-RESfSTlNG ALLOYS FOR JET-ENGINE AND GAS-TURBINE 
APPLICATIONS (Cl.) 

The objectives of this project are: (a) correlation between 
laboratory and engLue test8 with the poesibility of determIning 
what laboI-atory tests are important and needed; (b) evaluation 
of materials for operation at current temperatures and at higher 
teqeratures than are currently specified; and (c) evaluation of 
materials which permit the consemation.of critical allo- 

. elements without sacrifice in engLue performance. 
Sponsored by: National Advisor Committee for Aeronautics, 

U. Se Air Force, and Navy Bureau of Aeronautics 
Conducted by: NACA, Cleveland, Ohio 

CREEP OF METALS (Uncl.) 
The purpose.of this project is to determine the relation bet-en 
high temperature tensile properties and the creep behavior of 
metals. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Watertown Arsenal 
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DEVELOPMENT OF ZIRCONiUM ALLOYS (Uncl.) 
The project till be directed toward the development of zirconium 
alloys and evaluation of their properties with reference to their 
applicability to aircraft. Particular emphasis till be placed on 
alloys which have cod high tamperature properties for possible 
use on jet propulsion engines and guided missiie8. 

Sponsored by: U. S. Air Force 
Conducted by: BureauofMinee 

c 

DEVELOPMENT OF ISOELASTI C ALLOYS (Uncl . ) 
The object of this project is to investi@iste the elasticity of a 
new a_lloy system, Fe-Co-Cr, which has been reported to have a 
lower thermal coefficient of eqpansion than Invar. Methods of 
working these alloys will be developed and the effects of heat 
treatment and c~osition on the value of Young's Illodulus, torsion 
mdulus,and thermal expansion will be studied. Other physical 
properties (magnetic, crystal structure, etc.) will be determined 
and correlated with expansion and modulus of.elasticity. 

Sponsored by: Office of Naval Research 
Conducted by: Naval Research Laboratory 

COMPILATION OF PROPERTIES OF STRUCTURAL MATERIALS AT ELEVATED 
TEMPERATURES (Uncl.) 

This project consists of gathering and compiling data pertinent 
to this subject from AK, other Government Agencies, educational 
institutions,and industrial organizations reports. Metallic 
materialgsuch as alurminum and magnesium base alloys and the 
complex alloys of nickel, chromium, cobalt,andirontilJ.be 
reviewed. These data will be compiled princi@Lly in graphic form. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

FUNDAMENTAL INVESTIGATION OF HEAT RESISTING ALLOYS (Uncl.) 
I The purpose of this study is to determFne the metallurgical and 

physical principles governing the behavior of heat-resistant 
alloys, particulerly cobalt-chromium systems. It will include 
in its general scope: (1) the preparation of phase diagrams of 
alloy systems; (2) effect of fundamental metal properties, such 
as crystalline structure, pain size, precipitated phaseg and 
heat treatment; (3) statistical studies of the effect of chemical 
composition of alloy systems; (4) study of factors influencing 
the weldability; and (5) presentation of engineering test data on 
currently known and available heat-resistant alloys for use by 
engineers to establish safe operating limits for the increasingly 
high requirements of gas tmbine and jet propulsion eervice. 

Sponsored by: Office of Naval Research 
Conducted by: Battelle Memorial Institute 
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CEMENTED CHROMIUM BORIDES (Uncl.) 
In thie inveetigation, the equilibrium diagram for the Cr-B, 
Ni-Cr-B, and Co-CryB sywteme. will be establiehed. Only thoee 
portions of the diagram that will be .useful in the developument 
of heat-reeistant materials till be carefully etudied. The 
volubility of the chromium boride compound In nickel and cobalt, 
and the phyeical and mechanical properties of the various 
chromium borides till be studied for its effect on the behavior 
of the cemented compacts at elevated temperatures. 

Sponsored by: Office of Naval Research 
Conducted by: American Electra Metah Corp., Yonkere, N. Y. 

KINETICS OF CORROSION REACTIONS AT HIGH TEMPERATURES (Uncl.) 
The object of this project is to determine the kinetice of 
reactions of m&ale with gasee at high tqeraturee including: 
develomnt of suitable techniquee, determination of the order of 
the reaction, mechanic of the reactions, and correlation of 
heats of vaporization and reaction rate. 

Sponsored by: Office of Naval Reeearch 
Conducted by: Illinois Institute of Technology 

EQUILIBRIUM CONDlilONS IN ALLOY SYSTEMS PERTINENT TO HEAT-RESISTING 
ALLOYS (Uncl.) 

Thie project cormists of the determination of the follow3ng in 
the Co-Cr-Ni alloy systesne: 

1. Solid phases of the system. 
2. Coexdatence relatiorm amng the solid phases. 
3. Liquids and aolidua surfaces. 
4. Temperature8 of nonvariant equilibria. 
5. Solid eolubilities. 
6. Nature of phase transformations. 

Sponsored by: National Adtieory Committee for Aeronautics 
Conducted by: University of Xotre Dame 

THEORY OF DEFORMATION AND PLASTIC FLOW' OF METALS AS APPLIED TO HEAT- 
RESISTING ALLOYS USED IN JET AND GAS TURBINE ENGINES (Uncl.) 

Thie project ie based on the premiee that there is a definite need 
for metallurgical research which will give underetanding of the 
cawm for wide variations in the high-temperature properties of 
wrought alloys currently wed In gae turbines or which may be 
required Fn the future to withstand higher operating temperaturea. 
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THEORY OF DEFORMATION AND PLASTIC FLOW OF METALS AS APPLIED TO HEAT- 
RESISTING ALLOYS USED IN JET AND GAS TURBINE ENGINES (Uncl.) Concl.) 

Work is being conducted on a repreaentative low-carbon a A oy, 
Nly5,to determ3ne the effects of varying the heat treating and 
processing procedures. The effect8 of varying.the composition 
of the alloying elements and heats will be studied. Fundamental 
metallurgical studies will be made using chemical separations, 
X-ray diffraction, electron microscope and electron diffraction, 
and thermal analyses. 

Sponsored by: National Advisc3ry Committee for Aeronautics 
Conducted by : University of Michigan 

RESEARCH ON HI GH-TEMPERATURE SHEET MATER I AILS (Unc 1. ) 
A developnt of heat resisting alloys in sheet form which are 
superior to present sheet material in @ysical properties at 
elevated tvratures, applicable to turbo jet, ram jet, rocket, 
and other hi&-temperature uses. 

Sponsored by: U. S. Air Force 
Conducted by: Allegheny Ludlum Steel Corporation 

, 

INVESTIGATION OF THE EFFECT OF ATMOSPHERE REACTION ON DETERIORATION 
OF METALS AT HIGH TEMPERATURES (lJncl= ) 

The purpose of this investigation is to seek basic information on 
atmcsphere reactions with metals and the effect of such reactions 
on the deterioration of metals when stressed at elevated 
temperatures. Stress-corrosion tests are being conducted and 
metallographic studies are betig made to determine the effects of 
stress and atmosphere comosition upon the structure of the metal. 
Intergranular weakenfng of metals at high temperatures are being 
studied in detail, and tests are being conducted in inert atma- 
pheres and in various environmental atmoepheres in which heat- 
resisting alloys are commonly used. 

Sponsored by: Office of Naval Research 
Conducted by: Stanford University 

ZIRCONIUM ALLOY RESEARCH (Uncl-) 
A laboratory investiwtion and research relative to the preparation 
and evaluation of zirconium-rich, binary and ternary, alloys of 
tungsten, molybdenqand nickel. Laboratory studies till be made 
of the high-temperature strength proper-ties, chemical corrosion 
properties, physical structure, and workability of the met 
promising alloys. Evaluation of the most prcmisfng alloys by 
tensile, creep, and fatigue testing will be conducted by the Air 
MElterie Cmnd. 

Sponsored by: U. S. Air Force 
Conducted by: Alar Materiel Command 
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Ceramic 

GRAPHITE AND SILICON CARBIDE MIXTURES (Uncl.) 
Ceramic bodies are being developed for use as gas turbine 
con;ponents and utilizing: graphite and silicon carbide mixtures; 
fused alma and silicon carbide; euhedral corundrum and Clayi 
Iryanite, CbJ, and tOPC?aj clay and aluminum m&al; zirconia and 
aluminum metal; fused aluminum metal; fused alumina and lumnite 
cement; and beryl type bodies. Studies of ceramic coatings used 
in high temperature areas include: heavy metal silicate types 
for various alloys, and measurement of heat transfer, reflectance, 
and emiesivity characteristics. 

Sponsored by: U. S. Air Forces 
Conducted by: New York College of Ceramics 

METAL BONDED OR CEMENTED REFRACTORY OXIDES, SILICATES, AND CARBIDES (Uncl.) 
Ceramic compoeitions for gas. turbine blades are being developed to 
achieve longer life and hi&er operating temperatures with studies 
of: metal bonded or cemented ceramic oxides, silicates, and 
carbides; the metal bonded specimens made by the powder metallurgy , 
technique and by vapor phaee impregnation and/or capillary I- 
intrusion of the molten metallic phase into pre-fired ceramic 
bodies. The application of ceramic coatings to rotor blades is . 
also being studied. Investigation of ceramic materials for 
combustion chamber liners include: eolid ceramic ee@ental rings; 
metal wire reinforced ceramic coatin@j and ceramic coatings, with 
emphasis on metal-bonded ceramic types. Ceramic coatings and solid 
bodies are being applied to obtain rocket motors that till with- 
stand temperatures of 5300” F and 350 psi pressure for $ minutes 

or longer. Physical data are being compiled on promising ceramic 
materials now lmown and a ceramic gas turbine rotor is being 
designed. 

Sponsored by: U. S. Air Forces 
Conducted by: Ohio State University Research Foundation 

PROPERTIES OF SPECIAL COMBINED OXIDE REFRACTOKIES (Unc1.j 
The long range objective is to develop new ceramic carrpositions 
for increasingly severe conditions. Phase relations, mechanical 
properties, thermal expansion, and electrical properties will be 
studied for additional binary and ternary combinations of the 
relatively common oxides. Further, the effect of small quantities -- 
of added oxides on previcusly studied systems will be investigated, 
including the effect of the so-called rare eer+hs. . 

Sponsored by: Office of Naval Research 
Conducted 'try: National Bureau of Standards 
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FUNDAMENTAL ‘STUDY OF CORDIERITE 
In this project fundamenta I 

Uncl s) 
phase studies are being made-on all 

of the two phase heterogeneous,syst which have cordierite as 
a common member fn the ternary system (M@,QO3,SiO2). Accurate 
measurement of the coefficient of expa+on, thermal conductivity, 
thermal shock behaeor, and elects&al properties are to be made. 

Sponsored by: Office of Naval Research 
Conducted by: Bureau. of Mines 

FUNDAMENTAL STUDIES OF CERAMIC MATERIALS (Uncl.) 
This research is directed towa& the determination of fundamental 
data on the properties of ceramic mterials. 'Attention &U be 
focused cn cryetal&ine bodies of high purity. To begin tith, 
pure alumina, beryUla and zircon bodies till be~investigated. 
First consfderation tillbe.given to the following properties: 
(I) strength at elevated temperatures, @) resistance to thermal 
shock, and (3) weight per unit volume. StrengthwKllbemeasured 
inbendIng. 

Sponsored by: Office of Naval Research 
Conducted by: Battelle Memorial Institute 

HIGH TEMPERATURE TESTS OF SPECIAL CERAMICS (Uncll) 
The puqose of this work is to obtain mechanical strength and 
creep data,on ceramic bodies of the porcelain type at elevated 
temperatures (speciffcaJ2.y at and above lWO" I?), under load in 
pure tension, for'use In the deem of gas turbine components. 

Sponsored by: National Adtiso~ Committee for Aeronautics 
Conducted by: National Bureau of Standards 

DEVELOPkENT OF CERAMIC MATERIALS (Uncl.) 
Research is being conducted toward the develoRmxrt of Improved 
ceramic mterials with inherently misture repellant surfaces. 
Materials are to be resistant to severe thermal shock, fns&.n- 
taneou5l.y cooled fr,m 27T" C to O" C. 

Sponsored by: Signal Corp8 lEngineer@g Laboratories 
Conducted by: Rutgers Wversdty 

VAR,IABLE, CERAMIC DIELECTRIC CAPACITORS (Uncl-) 
Develomnt of materials and processes to produce thin wafers for 
capacitors.in exact dimensisns and to be moisture repella&. 

Sponsored by: Signal Corps.lQ~@neerFng Laboratories 
Conducted by: Stupak3ff.Cerami.c 6 Manufacturing Company 
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INJECTION MOLDED CERAMIC PARTS (Uncl.) 
Research toward the develomnt of a ceramic material and -process 
whereby this material can be injection molded: a glazing material 
which when applied to above material will meet the requirements of 
grade L-5 JAN-I-E). 

Sponsored by: Signal Corps Engineering Laboratories 
Conducted by: Stupakoff Ceramic '&Manufacturing Company 

Combinations 

HIGHLY REFRACTORY CERAMIC BODIES AND CERAMIC COATINGS FOR METALS (Uncl.) 
This research is directed toward the development of highly 
refractory ceramic coatings for metals. Special consideration is 
being given to: the control of the iron oxidation during heating- 
up period, proper thermal expansion coefficients, use of metal 
flashes or special chemical treatment of the surface of the metal, 
use of special nongassing alloys, suppression of infrared emission, 
heat reflecting coatings for areas subject to heat radiation 
losses, mechanical impregnation of coating composition into metal ' 
surface, and combining of metal and ceramic materials. 

Sponsored by: U. S. Air Force 
Conducted by: University of Illinois 

. 

COMPOSITE WING STRtiCTURES (Uncl.) 
To determine the optimum composite ceramic and metal alloy wing 
construction for supersonic flight, 

Sponsored by: U. S. Air Force 
Conducted by: Ohio State University 

CERAMIC AND METALLIC POWDER MIXTURES (UnCl.) 
This research is directed-toward develoljment df ceramic combustion 
chambers, linere;and nozzles for special rocket motors= The 
phases of this work include studies of: oxides, ceramic and 
metallic powder mixtures, carbonaceous materials with or without 
metallic powder additions, metal impreepated ceramic materials, 
and mixtures, essentially oxides and/or other compounds. 

Sponsored by: U. S. Air Force 
Conducted by: Rattelle Memorial Institute 
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STfJDY OF REFRACTORY METAL COMBtNATlONS FOR HfGH TEMPERATURE 
APPLfCATfONS (Uncl=) 

The objective of this project fs to Improve and evaluate high 
tFtmperature properties of chromium borides combined with metal 
matrices- Methods of' producing chromium borfde crystals and 
combinhg them Fnto sintered compaots with powdered metals till 
be studied, paying close attention to all details of the process 
and gossible variation therein. Hot pressing will also be used. 
Hot hardness tests till be run on the specimens produced and 
additional tests at hi& tamperature till be conducted as 
warranted. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: American Electra Metals Corp. 

REFRACTORY, INSULATING, PROTECTIVE, CERAMfC COATINGS (f.fncld 
These investigations are concerned ~5th the developnent of 
refractory, insulating, protective, ceramic coatings for metal. 
Based on methods of application, the phases of research are: 
electrolytic, electroosmosis, sprayFng, dipping, vaporization, 
and atomic hydrogenfusion- Determination of the physical 
properties of the coatings includes: adherence, effect on heat 
trsnsmission and tensile strength, thermal shock resistance, and 
refractoriness. 

Sponsored by: U. S. Air Force 
Conducted by: Rutgers University 

SPECIAL MATERIALS COMPOSED OF PURE METALLIC OXtDES (Uncl.) 
Investigations are being conducted leading to the development of 
special materials mmposed of pure metalLLc oxides, carbides, 
nitrides, or derivations of metallic otides and minerals cmnly 
used in the ceramic Industries. These bodies, when formed and 
fired in selected atmspheres, are tested in order to evaluate 
their suitability for use under various conditions of temperature 
and temperature change. Ceramic coatings for metal are also being 
studied. 

Sponsored by: U. S. Air Force 
Conducted by: Pennsylvania State College 

TERNARY AND QUATERNARY OXIDE SYSTEMS FOR COATtNGS &cl.) 
This research is concerned tith the developent and application of 
ceramic coating for metals. Analyses arebetigmade of ternary 
end quaternary ofides systems in which cnmplete liquid miscibility 
occurs on meltfug. 

Sponsored by: U. S. Air Force 
Conducted by: Armour Research Foundation 
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HIGH-FREQUENCY ELEVATED-TEMPERATURE FATfGUE TESTS OF GAS TURBINE 
BUCKETS (Uncl . ) 

This .project consists of subjecting gse turbine buckets to high- 
frequency (approximately 400,003 cycles per minute) fatigue tests 
sztmilating loading and temperature con&I.tims reached in service 
In order to determine the properties of bucket materials under 
these conditions. 

Sponsored by: U. S. Air Force 
Conducted by: Mr Material Comuand 

HIGH-TEMPERATURE PROTECTIVE COATINGS FOR METALLtC TURBINE PARTS (Uncl.) 
The objective of this project is to: (a) further develop hlgll 
merature ceramic coatings by desiep of improved frit ccm~o- 
sitions basing further modifications upon information so far 
obtained in the study and seeking the optimum adjustment of 
thermal expansivity, adhesiveness, refractoriness, continuity, 
end durability of the coatings under the conditions of service; 
(b) to carry out further experiments on the vtiietg and content 
of materials for admixtures with the frit prior to application 
of the coatings, observing the effects upon the above namd 
properties; (c) to improve the technique of using controlled 
furnace atmospheres fop the firing of coatings on alloys which 
would otherwise oxidize during the firing process sufficiently 
so as to vitiate the adhesiveness and other properties of the 
coatingsj (d) to determine pertinent physical and chemical 
properties of frits end coatin@ which will be developed, mHng 
use of such equimnt as the interferograph, microscopes, and 
furnaces for high temperature treatment; and (e) the application 
of selected coatings to specFman8 for subjection to service or 
simulated service tests. 

Sponsored by: National Advisory Committee for Aeronautics 
Conducted by: National Bureau of Standards 

PHASE RELATIONS OF METAL-CERAMIC COMBINATIONS (Unct.) 
This research is a study of -phase relations in bodies made from 
mdxtures of ceramic and metal -era. The following have been 
chosen for pre lzinirr study: met&3 - silicon, aluminum, iron, 
chromium, nickel, IMRgalleSej ceramic materials - alumzlna, silica, 
magnesia, graphite, silicon carbide, zircon, and chramfte. 

Sponsored by: Office of Naval Research 
Conducted by: New York State College of Ceramics, Alfred 

University 
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HYDRAULtC ANb OTHER FLUIDS 

‘*-IMPROVEMENTS f N FiiRGttiG .bF h&S ‘illRB f NE WHEEL ASSEMBL I ES (Un’cl . ) 
To develop improved commercial methods of forging gas-turbine 
wheel asse&lieff. It is. hoped to achieve stronger aml more 
reliable bonds at the junction of the composite materials, by 
forging an Fntegral assembly from a cowosite ingot, than are 
obtained by the present' practice of fusion welding junctions in 
composite asseniblies. 

Sponsored by: U. S. Air-Force 
Conducted by: Canton Drop Forge Company 

HYDRAULfC AND OTHER FLU IDS 

DEVELOPMENT OF ANTtSEIZE AND SEALING COMPOUND FOR USE HtTH 
OXYGEN (Unc? q ) 

The object of this project is the develomnt of an antiseize 
and sealing compound suitable for use on owgen cylinder valves. 

Sponsored'by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF NONINFLAMMABLE HYDRAULIC FLUID FOR AfRCRAFT USE (Uncl.) 
The objective of this project is the development of suitable 
noninflarxnable hydraulic fluid compositions. 

Sponsored by: navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

fNVESTlGATION OF SILt CONE FLU ID FOR BUBBLE SEXTANTS (Uncl l ) 
To obta,dn fluid which permits better operation of instrwnents at 
low temperature. 

SpbnBored by: Navy Bureau-of Aeronautics 
Conducted by: Naval Research'Iaboratory 

fNVESTIGATlON OF HYDRAULIC FLUIDS, LUBRICANTS, FUELS AND RELATED 
MATERfALS (Uncl. 

A study is 1 be ng conducted to assemble a background based on solid 
experimental facts of lubrication theory and practice so that new 
problams lqay be anticipated and that the ever-changing design 
requirements-of lJ* S. Air Force equipment may be carried through 
without excessive hold-up on particular pieces of equimnt. 

Sponsored by: U. S. AirForce 
Conducted by: Pennsyivania State College 
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fNSPECTtON AND TESTING 

METHODS 

NACA RM No. &29 

. 
FLUOROCARBONS AS LESS INFLAWABLE BASE.STOCKS FOR HYDRAULIC FLUtDS AND 

LUBRICANTS (Uncl.) 
This.project covers a general strvey of the field of fluorocarbons 
In the direction of the development of less inflam?kxble hydraulic 
fluids and lubricants. 

Sponsored by: 0. S. Air Force 
Conducted by: Air Materiel Command 

LESS INFLAMMABLE AIRCRAFT HYDRAULIC FLUID (Uncl.) 
This project covers the develomnt of a less inflammable 

' hydraulicfluidforuse Inaticrafthydraulic systems. This 
project consists of developing an application using the basic 
materials developed under project No. 601-287. 

Sponsored by: U.S.AirForce 
Conducted by: AirMaterielComnand 

INSPECTION AND TESTING t4ETHODS 

DEVELOPMENT OF SPEClFtCATtON TEST REQUIREMENTS FOR MAGNETIC PARTICLE 
INSPECTION’MATERIALS Unct.) 

6 The objective of t is project is the development of technical 
requirements and methods of sa@ing, inspection and test for 
the qualification of magnetic particle insgection'materiati, and 
the preparation of appropriate specification drafts for coorti- 
nation purposes. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: naval Air Material Center 

DEVELOPMENT OF STANDARDS FOR RADIOGRAPHIC AND FLUOROSCOPIC INSPECTION 
OF LIGHT ALLOY CASTINGS (Uncl.) 

The objective of this project is to develop X-ray acceptance 
standards for castings for use by inspectors. 

Sponsored by: navy Bureau of Aeronautics 
Conducted by: l.VavalResearch Laboratory 

DEVELOPMENT OF TECHNIQUES FOR SUPERSONIC INSPECTION OF MATERIALS (Uncl.) 
The objective of this project is the investigation of the utility 
of'supersonic inspection techniques as app$ied to the inspection 
of representative new and used aircraft parts. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval& Material Center 
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EACARMNo. 8C.29 INSPECTION AND TESTtNG 
METHODS 

INVESTIGATION OF MAGNETIC PARTtCLE INSPECTfON OF ELECTROPLATED 
MATERIALS 

The ob !I 
Unci .) 
ective of this project ie the tivestigation of the effect 

of chromimn, nickel, and other electroplates on the efficiency 
of magnetic psrticle inspection of plated parts where currently 
available data on them are incom@ete or inconclusive. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF TECHNIQUES FOR SPECTROGRAPHtC ANALYSfS OF MAGNESIUM 
ALLOYS (Uncl . ) 

This project provides for the development of new spectrographic 
procedures for the quantitative analysis of certain ma~esium 
alloys with psrticular em&as18 on procedures for the snalysis 
of heavy metal murities in these alloys, such as iron and 
nickel. 

Sponsored by: Xavy Bureau of Aeronautics 
Conducted by: Naval fi Material Center 

DEVELOPMENT OF EQUIPMENT AND TECHNQUE FOR IDENTITY TESTING (Uncl.) 
This project provides for the evaluation of available equimt 
tith special emphasis an-applicability to testing fmproperly 
processed parts already iustalled in aircraft. It also provides 
for the develomt of accessory equipment for specific naval 
aircraft part testing problems and development of appropriate 
testing techniques. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: naval Air Material Center 

SPOT CHECKING OF BRfGHT ROTATIONAL FLUOROSCOPY (Uncl.) 
This project is to investigate further the method initiated by 
the California Institute of Technology for the inspection, 
pri3narily, of li&.&alloyparts. 

Sponsored by: Navy Bureau of Ae&nautics 
Conducted by: Naval Research Uboratorg 

DEVELOPMENT OF FLUORESCENT PENETRANT INSPECTION TECHNIQUES AND 
APPLICATIONS (Uncl. ) 

The objective of this project is the investig&ion of new appli- 
cations where the use of fluorescent inspection procedmes, 
particularlythe Zyglo andMagnaglomethods, will improve current 
inspection of naval aircraft parts by both contractors and naval 
air activities= 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Station, Norfolk, Va. 
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DEVELOPMENT OF EQUIPMENT MD TECHNIQUE FOR ENDURANCE TESTING (Uncl.) 
This project provides for the developnt, manufacture, and 
calibration of endurance testing and accessory equimnt and 
develo~n-t of testing techniques and procedures when the above 
are applicable to general investigational work. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF EQUIPMENT AND TECHNIQUE FOR SPECTROGRAPHtC 
ANALYStS (Uncl.) 

This project provides,for the development, manufacture, and 
calibration of spectrograph$c testing and accessory equipment, 
and the development of testing techniques and procedures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PLASTIC, BOND STRENGTH OF LAMINATES (Uncl.) 
To develop a more suitable test method for bond strength of 
laminates - using tensile pull perpendicular to laminations. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

APPLtCATlON OF THE ELECTRON MICROSCOPE TO THE STUDY OF AIRCRAFT 
MATERIALS (Uncl.) 

This project includes placing in operatiap, adjustment, and 
calibration of an R.C.A. Type EMU-2 electron-microscope and the 
development of special techniques for the critical examination 
and improvement of aircraft materiala. 

Sponsored by: U- S- Air Force 
Conducted by: Air Materiel CnramAnd 

EFFECT OF RAPID LOADING ON THE PROPERTIES OF AtRCRAFT MATERtALS (Uncl.) 
This project cover8 eqtimnt to be built and a study to be made 
by California Institute of Technology to determine the effect of 
rate of loading on the elastic Urnit of 2&S-T aluminum alloy, 
75S-T aluminum alloy, and 4130 steel. 

Sponsored by: Urn S. Air Force 
Conducted by: California Institute of.Tecbnology 

DETERMINATION OF FATIGUE PROPERTIES OF VARIOUS AIRCRAFT MATERIALS ON 
SCHENCK FATIGUE TESTER (Uncl , ) 

To detem by this type test the fatigue properties of several 
materials (2330 steel, 75S-T aluminum, etc.) and also the effect 
of notches outhe fatigue propertdes. 

Sponsored by: U. S. Air Force 
Conducted by: AirMaterielCormand 
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METHODS 

!NVESTIGATtON OF ULTRASONIC METHODS OF INSPECTING CEMENTED 
JOINTS (Uncl .) 

To develop eqtipmnt and methods for nondestructive testing of 
joints assermbled with adhesives. 

Sponsored by: U. S. Air Force 
Conducted by: CcodyearAircraftCo~. 

DEVELOPMENT AND EMtSSION SPECTROGRAPHIC PROCEDURES FOR COMPOSITIONAL 
ANALYSIS (Uncl.) 

This project covers the development end standardization of 
quantitative and caJnpositiona1 analysis procedures by emission 
spectrographicmeans. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Cormand 

SPECTROGRAPHIC METHODS OF STEEL ANALYSIS (UncW 
Spectrographic analysis of steel is used not only BE an inspection 
test, but as a research tool in connection with investigation of 
welding and other problem. The improvmnt of exLsting and 
develo$unen-t of new techniques will advance research fn these 
fields and this project covers necessary investI.gation to. 
accoqlit3h this purpofle- 

Sponsored by:+ Materials Branch, Army Ordnance 
Conducted by: Watertom Areenal 

NONDESTRUCTIVE TESTS OF FERROUS AND NONFERROUS METALS (Uncr.) 
This project covers necessary tivestigation and work to detemuIne 
the applicability of, and to adapt existtig nondestructive test 
methods to ordnance problems, and alao, where necessary, to 
develop suItable test methods for the purpose. 

Sponsored by: Materials Branch, m Ordnance 
Conducted by: Watertown Arsenal 

PLAN OF SAMPLfNG, INSPECTION AND TESTING OF MOLDED THERMOSE-fllNG 
MATERIALS (Uncl=) 

Presently specified procedures for sampling, inspection, and 
testing of molded thermosetting materials are Inadequate in that 
the procedures are too lengthy, too large an amount of material 
is required, and the data developed my not correlate tith actual 
production. This project covers work to develop data to -rove 
presently specified procedures. 

Sponsored by: Materials Branch, m Ordnance 
Conducted by: Picatinny Arsenal 
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RELATIONSHIP BETWEEN VARIOUS HARDNESS NUMBERS (Uncl l 1 
This project covers &II investigation into the relationship 
between Tukcn, Vickers, Baby Brinell, and Rockx+Kll hardness 
numbers. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: FranHordArsenal 

SPECfROGRAPHY, METHODS FOR ANALYSIS OF CERAMtC MATERIALS (Uncl.) 
Establishment of methods for the quantitative spectrochemical 
analysis of various raw and finished ceramic materials. 

Sponsored by: Signal Corps Engineering LeboratorJes 
Conducted by: AppliedResearch Lsboratorg 

X-RAY STUDY OF FATIGUE DAMAGE (Uncl.) 
A study of methods of detecting Incipient fatigue cracks ti 
ferrous metale. 

Sponsored by: National Bureau of Standards 
Conducted by: National Bureau of Standards 

FABRIC TESTER (U&l .) 
The development of a fabric tester is being completed to provide 
a nondestructive means whereby the strength of doped fabrics as 
momonly used on aircraft could be determined. 

Sponsored by: Civil Aeronautics Administration 
Conducted by: Civil Aeronautics Developmnt Station 

DEVELOPMENT OF TEST METHODS FOR ORGAN tC PLASTICS (Uncl , ) 
To develop improved test procedures for acceptance of organic 
plastic materials that will adequately predict servioe performance. 

Sponsored by: Office of Quartemaster General 
Conducted by: Fabrics Research Laboratory, Boston, Mass- 

National Bureau of Standards, Washington, D. C. 

INVESTtGATfON OF MECHANtSM OF FAILURE OF LIGHT ALLOYS (Uncl.) 
The objective of this project is to complete an e~erimental 
apparatus for observing and photograming, under high magnification, 
the behavior of metals while being subjected to loads at various 
temperatures, and to make analytical studies on several alu&num 
and magnesium alloys with this apparatus. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Everett Cham Laboratories 
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METHODS 

LtGHT ALLOYS AND OTHER 
NONFERROUS ALLOYS 

FRACTOGRAPHY (Uncl f ) 
Speclficallg, the work comiste of a general orient- review of 
wioue metals and alloys to classify the revealing variations 
which have significance with regard to the lattice etructure and 
location of the elements in the periodic table. A etudy ie being 
conducted on the changes in etructure throughout several consti- 
tutional ayetams, such a8 Fe-Si, Bi-231, and BI-Sb. 

Sponeored by: Office of NavalResearch 
Conducted by: Carl A. Zapffe Laboratoriek 

HARDNESS OF METALS AT ELEVATED TEMPERATURES (Uncl.) 
This project consist8 of development of'& teettig machine and 
procedure6 for the determination of the hardnese of m&a&~ at 
hi& tFunperatures. 

Spomored by: National Bureau of Standarde 
Conducted by: National Bureau of Stan- 

LtGHT ALLOYS AND OTHER NONFERROUS ALLOYS 

Aluminum Base 

tNVESTtGATtON OF CORROStON RESISTANCE OF M-125-T ALUMtNUM ALLOY (Res.) 
The objective of this project ie to evaluate the resistance to 
corrosion by tidewater and martie atmephere eqmeure of 
M-l2PT alminum alloy sheet and extruaiane. 

Sponsored by: Navy Bureau of Aeronatiice 
Conducted by: National Bureau of Standards 

INVESTIGATION OF METALLURGtCAL AND MECHANICAL PROPERTtES OF 
R303 ALUMINUM ALLOY (Uncl I ) 

The objective of this project is to evaluate the suitability of 
the subJect material for uBe in naval aircraft, to obtain data on 
the properties of the materfal for use in eetablfehing desiep 
allowable strength values and other design data and for ~88 in 
preparation of procurement specifica.tfom for the material. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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NONFERROUS ALLOYS 

NACA RM No. &29 

tNVESTtGATlON OF ALMAG-55 AtUMtNtJM ALLOY (Uncl.) 
To determine the suitability for US8 in IlaValafrCraft Of 
Almag-55 alumina casting alloy, produced by Ame Alminum 
Alloys, Inc., and to obtain information for 8stabliShing design 
strength allowable values end other design data and for preparing 
a procurement specification for the material. 

Sponsored by: Navy Bureau of Aeronautic6 
conducted by: Naval Air Material Canter . 

tNVESTtGATtON OF THE EFFECTS OF CONTtNUOUS EXPOSURE OF LtGHT METAL 
ALLOYS (Uncl . ) 

To detem&Ile the corrosion rates of aluminum and magnesium alloys 
and 8trUCtUr&l COm$OnentS used in airCraft, after exposure t0 th8 
weather and In the tidewater, under marine conditions as exempll- 
fied by the exposure rackI lOCat8d at the Norfolk l'Iava1 Air 
Station, Hampton Roads, Va. 

Sponsored by: National Advisom Comittee for Aeronautics 
Conducted by: National Bureau of Standards 

EFFECT OF FREQUENCY OF LOADtNG UPON THE FATtGUE STRENGTH OF ALUMtNUM 
ALLOY SHEET (Uncl.) 

To determine the effect of varying the frequency of loading during 
each teat u&on the fatigue strength of alUr0inLu.u alloy sheet 
specimens, 8s33Ciw Of 1O'W freqUenCi88. 

Sponsored by: IQational Advisory Canrmlttee for A8ron&utics 
Conducted by: National Bureau of Standards 

TESTtNG OF SPOT-WELDED ALUMINUM-ALLOY PANELS (Urtcl.) 
To conduct & special investigation on the laeohanical propertie of 
spot-welded ~I.Xmin~-aUOy pan81s which were 8rpOS8d to Salt w&t8r 
and atmoepheric corrosion conditions by the BUr8aU of Standards. 

Sponsored by: National Advisory CoDmItt for Aeronautics 
Conducted by: Rensselaer RO~t8ChXliC Emtitute 

THE EFFECT OF ALLOYING ELEMENTS ON THE PLASTtC PROPERTtES OF 
ALUMtNUM ALLOYS 

The pUrpOs8 0 f( 
Uncl.) 
this investigation is to study the effects of 

alloying elements in solid solution on the "effective stress- 
effective strain" curve of specially pr8pm8d aluminum alloye- 
The objective is to formulate theories governing the law's of 
fracture and plastic d8fOImStiOn to aid in the d8v8lOplWnt of 
&luminum alloya that have high strength and superior.forming 
propertiee. The laws for fmcture and the plastic properties 
are being studied in terms of the atomic numbers, E&Cm& radii, 
microstructure, and concentration of foreign elemmts~ 

Sponsoredby: Office of Naval Reeearch 
Conducted by: University of California 
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NACA IRkI No. &29 =- LIGHT ALLOYS AND OTHER 
NONFERROUS ALLOYS 

INVESTIGATIOH OF RESISTANCE OF AIRCRAFT MATERIALS AND STANDARDIZED 
ASSEMBLIES TO GUN FIRE (Uncl.) 

It 19 proposed to establish etandard and fmdanmntal test 
procedures for evaluatFng the relative reeietance of aircraft 
materials and structures to damage by gun ffre and to obtati 
data on aircraft naaterfa& ueing these procedures. 

Sponsored by: Navy Bureau of Aeronautice 
Conducted by: Naval Research Iaboratory 

INVESTIGATION OF THE INTENSITY OF FLASH PRODUCED BY CAL-50AP 
AMkiUNITION ON DIFFERENT AiRCRAFT SHEET MATERIALS (Uncl.) 

It ie desired to obtafn data on the flash characteristica of 
various light alloys when subjected to gun fire. The materials 
being tivestigated are t&o88 which could be used fn the con- 
etruction of aircraft gasoline tanks. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

EFFECT 
MELT 
ALUY 

OF VARIOUS ADDITION AGENTS TOGETHER WITH VARIATIONS OF 
ING AND POURING TEMPERATURES ON THE GRAIN-SIZE OF CAST 
#JM ALLOYS (Uncl I 

is propoe8d to la vestigate the quantitative effect of 
additions of vario~~~ elements singly or in combination at 
various temperature8 of mlting and pouring, on the grain sfze 
of cast aluminum alloya ueed by the U. S. Navy. The effects of 
colmibim, zirconium, boron, chrw~Lum, molybdenum, vanadium, 
tungetan,cerium, beryllium, and m%nganeBe will be studied as a 
function of compsition and m8ltQq and pouring tsmperatures. 

Sponsored by: Office of NavalResearch 
Conducted by: Bureau of Ordnance, Naval Gun Factory 

GRAIN GROWTH IN hETALS (Uncl = ) 
This study ticludes a fundam8ntal investigation of grain growth 
inmetals andalloys, tithparticular wfe onalum3numan.d 
lJ.M&l8SiUm. The grain size till be studied as a function of 
annealing temperature and time and aleo of chemloal composition. 
Isothermal grain growth will be inveertigated to determIne the 
effect of increasing amounts of inhibiting agente,such as 
nmnganeee, titanium, andmolybdenum. 

Sponsored by: Office of Naval Research 
Conducted by: Tktiversfty of Notre Dame 
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INVESTIGATION OF THE CORROSIOH RESISTANCE OF R-303 ALUMINUM ALLOY (Res.) 
The objective of thie project is to determine the composition 
and the susceptibility to intergranular and to etrees corrosion 
of R-303 aluminum alloy as supplied by the manufacturer and 
also after reheat treatment. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standmds 

DEVELOPMENT OF ALUMINUM-BERYLLIUM ALLOYS (Unclm) 
The objective of this project ia to develop alum&mm-beryllium 
base alloys with *roved properties for epecialized applications 
in naval aircraft requiring the optimum in such propertiee aa 
high strength at elevated teqeraturee, hi& moduluer of elasticity, 
low density, and high coefficient of thermal conductivity. 

Sponsored by: Nmy Bureau of Aeronautics 
Conducted by: Armour Research Foundation 

DEVELOPMENT ALUMINUM ALLOY LANDING GEAR ALE0 STRUTS (Uncl.) 
Weight caving in an airplane - deve1omn-t of alum3m.m alloy 
landing gears to replace conventional steel construction. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted.by: Gi-mman Aircraft Engineer3ng Corporation 

INVESTIGATION OF THE PROPERTIES OF M-125 ALUMfNUM ALLOY (Res.) 
The obJective of this project ia to determine the propertiee of 
au eqerfmental alumI.num alloy, M-l25, and therewith to aid the 
producer in the develomt of a commercially producible alLLog 
of this type and develop methods of design and fabrication of 
aircraft aeeemblies with this type of alloy. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Consolidated Vultee Aircraft Corporation, 

San Diego, Calif. 

DEVELOPMENT OF ALUMItIUM ALLOYS FOR ELEVATED TEMPERATURE 
APPLfCATIONS (llncl.) 

The objective of this project ie to develop new aluminum all&e 
poseeasing improved properties for applications involving 
exposure to temperaturee in the range 3CO"-bOOo C. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Naval Research Laboratory 

. 

. 
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fNVESTlGATlON OF 75s ALUMINUM ALLOY RIVETS (Uncl.) 
The objective of this project is to determine the suitability for 
use ti naval aircraft of 75s 8luminum alloy rFvets produced by 
the Aluminum Cmpany of America and to obt8in Information for 
establishing design etrength allowable values and other design 
data and for preparing 8 procurement epecification for the 
product. 

Sponsored by: N8vy Bureau of Aeromutice 
Conducted by: Naval Air Material Center 

DEEP DRAWING CHARACTERISTICS OF ALUMINUM ALLOYS (UncI.) 
Complete informtion is not available regarding the properties of 
cold worhed deep drawn alrnninum alloy8. The project is for the 
purpose of developtig data on the properties of alum3num alloys 
when subjected to such operations. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Frankford Arsenal 

METAL AlRFfELD LANDING MATS, 70,000 POUND WfiEEL LOAD (Uncl.) - 
The purpoee of this project 18 to develop 8 transport8ble 
emergency lamdIng mat, fabricated from steel, aluminucu or 
maguesium alloy which will sust8in, for a period of one year, 
the nOrIM Oper8tim8 Of military aircraft having 8 dual Wheel 
load-of 70,ooO pounds or 8 tire preeeure of 170 psi. 

Sponsored by: Office of Chief of EngLueers 
Conducted by: Engineering, Research 6 DeV8lOpIILent 

Laboratory, Fort Belvoir, V8. 

MECHANICS OF PLASTICIN FOR COMBINED STRESSES (Uncr.) 
This project covers the determination of the strength, ductility, 
and stress-strain relations in the plastic range for 24-S-T aluminum 
alloy subjected to cabined streeeee. 

Sponsored by: U- S. Air Force 
Conducted by: Penusylvania State College 

MECHANICAL PROPERTIES OF METALS AT VERY LOv( TEMPERATURES (Uncl.) 
This project covers the determIn8tion of the mechanical properties 
of aircraft structur8l materials over the temperature range from 
room temperature dowu to -250° C. 

Sponsored by: U. S. Air Force 
Conducted by: Ohio State Um3versity 
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PROPERTIES OF A NEW HIGH TEMPERATURE ALUMINUM ALLOY (Unct.) 
To develop aluminm alloys which can be u8ed at &IO0 F tmrper&ture, 
and for we on jet end rocket en-e parte. 

Sponsored by: U- S. AirForce 
Conducted by: AirMateriel Commnd 

COMPRESSIVE TESTS OF PLASTIC BONDED ALUMINUM ALLOY SHEET-STRINGER 
COMBINATIONS (Uncl.) 

This project consists of test8 of sheet-stringer combination8 of 
aluminum alloy sheet bonded by cycle weld plastic adhesive to 
extruded aluminum alloy hat-section and channel sectione to be 
tested axially in St&tic campreeaicm. 

Spomored by: U. S. Air Force 
Conductedby: Air Materiel Comumnd 

FATIGUE CHARACTERISTICS OF SOME ALUMINUM AND MAGNESIUM ALLOY 
FORGINGS (Uncl.) 

This project covers an inve&ig%tion of the comparison of the 
fatigue properties of forgings and caf3tinge of aircraft structural 
8hXfl.h~ &Id ?IH(pleSiIllII &llOya. L 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

DEVELOPhENT OF LIGHT WEIGHT NONCORROSIVE ALLOYS (Uncl.) 
Research toward the development of nonoorroeive light wei&t 
magnesium and aluminum 8~03~. 

Sponsored by: Signal Corps Engineering Laboratories 
Conducted by: Lehigh University 

TENSILE AND CREEP TESTS ON TWO ALUMINUM ALLOYS (Uncl.) 
To determine the tensile strength at room teqerature and at 
&IO0 F and the creep strength at three load levels at 6CC" F 
of two special alwnfnum alloys. 

Sponsored by: National Advisory CommIttee for Aeronautic8 
Conducted by: Battelle Memorial Institute 

GUN F I RE TESTS ON ALUMINUM ALLOY BOXES (Uncl I ) 
Comparison of firing tests of aluminum alloy boxes and magnesium 
bOI138. 

Sponsored by: U. S. Air Force 
Conducted by: Goodyear Aircraft Corp. 
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P-80 ALUMINUM ALLOY WING PANELS (Uncl.) 
To investi@x thick ekh aluminum 8Uoy monocoque structures 
and,determine their structural efficiency and the& stability 
Fnaperformance~lanehavingahi~~loading. 

Sponsored by: U-S. AirForce 
Conducted by: Ea8-t Coaet Aeronatiice, Inc. 

Magnesium Base 

INVESTIGATION OF EXTRUDED MAGNESIUM ZIRCONIUM ALLOY (Uncl.) 
The objective of this project is to obtain 8 practical evaluation 
of the mechanical. properties of magnesium-zirconium alloy to 
determine its stitabi~ty for u8e in nave.& aircraft construction. 

Sponsoredby: N&vyB~??e&u Of AeronaUtiCS 
Conducted by: N8tiod Bureau of Standard8 

SUSCEPTIBfLITY OF MAGNESIUM BASE ALLOYS TO.STRESS CORROStON 
CRACKING (Uncl.) 

The object of this project is to inveeti@ie mthodially the 
phenomenon of stress corrosion in magnesium alloys and to 
determine the limits tithin tiich these alloys can be expected 
to flXlCtiOn 68tiHf&CtOri&v. 

Sponsoredby: Navy Bureau of Aeronautica 
Conducted by: N8tion8l Bureau of St8ndards 

METALLURGICAL INVESTIGATION OF MAGNES.lUM ALLOY WING PANEL 
SAMPLES Uncl.) 

The 6 o jective of this progmm 16 to evaluate sample 8heet and 
stringer section8 frcm en SNJ ma~esium wing page1 which ha8 had 
extended eervice life. Tensile tests and fatigue tests will be 
conducted to obtain data on the St&b'llity of ma@eeium alloys 
which have been subjected to service nomally encountered in 8 
stressed etructure. 

Sponsored by: IV&v7 Bureau of Aeronautics 
Conducted by: Nval Air Materiel Center 

INVESTIGATION OF MAGNESIUM TUBING FOR METHYL BROMIDE FIRE 
EXTINGUISHING SYSTEMS (Uncl=) 

It is proposed to deterI@ne the eu8ceptibi~ty of magueeiwn 
alloy tusjing to corrosion when 8wOEed to methyl bromide. 

Sponsored by: Navy &mea.u of AeroIIaUticS 
Conducted by: Naval Air Material Center 
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MAGNESIUM ALLOY TAIL BOOMS FOR P-61 AIRPLANES (Uncl.) 
Development of new magnesium alloy (FS-lh) to determine its 
suitability as an 8irCr8ft Sb3ICtUr81 IU8t8rid. 

Sponsored by: U. S. Air Force 
Conducted by: TheDowChamicalCcmpany 

P-80 MAGNESIUM ALLOY WING PANELS (Uncl.) 
To develop m8~esium alloys and thick skin monocoque construction 
and to determine their SUit&bility for this purpose in 8 high 
performance airplanehaving ahi@1winglo8ding. 

Sponsored by: U. S. Air Force 
Conducted by: East Coast A8rOnaUtiC8, Inc. 

MAGNESIUM COVER FOR P-51 ELEVATORS (Uncl.) 
To determine the suitability of magxesiurrt covering for control 
SUrf8CeS on pU??SUit type 8irCrSft in aeVi&ting ballooning dU8 
t0 8ir 108dS. 

Spormored by: u. s. Air Force 
Conducted by: TheDo~ChemIcalCompany 

AT-6 MAGNESIUM WING PANELS (Uncl.) 
To investigate the general service characteri8tic8 of primary 
structural parts fabricated of FS-lh magnesium alloy. 

Sponsoredby: U. S. Air Force 
Conducted by: TheDowChemicalCompany 

A-20 MAGNESIUM WfNG PANEL .(Uncl, f 
Laboratory and servic#,tests of thick sk3n ma@~esium wing on 
li@t bonibardment type aircrsft. 

Sponsored by: U. S. Air Force 
Cimpted by : TheDowChemicalCompany 

MAGNESIUM CASTING ALLOYS (Uncl.) 
A comprehensive investigation will be ma.de of the ma~esium-zinc- 
zirconium and the ma~esiurn-zinc-cerium casting alloys. The 
optFmum compositions and heat treatments will be determined anb 
the alloy8 evaluated.wdth IWSp8Ct t0 p?XSentlg USed CmIQOSitiOns. 

. Au investigation wilLl~8180 be made of the properties of cast 
magueeium-cerim alloys. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Cormand 
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BERYLLIUM IN MAGNESIUM CASTING ALLOYS (Uncl.) 
The effects of the addition of mall amounts of berylU.um on the 
castability and physical properties of the commn alloys is being 
determIned. 

Sponsored by: U. S- AirForce 
Conducted by: Air Msteriel Commnd 

NEW MAGNESIUM ALLOYS (Uncl.) 
To make available fundmental information on which to base a 
choice of promIedng magnesium alloy aystame for further inveeti- 
gation. The program aims at development of a new and stronger 
magne6iun alloy isheet coqosition. 

Sponsored by: U. S. Air Force 
Conducted by: Rensselaer Polytechnic Institute 

HIGH STRENGTH MAGNESIUM ALLOYS (Uncl.) 
The purpose of this project is to develop ms~eeium alloys having 
high structural strength and minimum flammbility, that till be 
suitable for landing mat fabrication OP other structures. 

Sponsored by: Office 'of Chief of Engineers 
Conducted by: Engineering Research 6. Development 

Laboratory, Fur-k Belvoir, Va. 

SERYICE TESTS - MAGNESIUM ALLOY OUTER WING PANELS (Uncl.) 
To determine service characteristics of magnesium alloy outer Wang 
panels installed on SVJ type a3rplanee. To obtain data from 
service tests applicable to tigaesium structures in general in 
regard to suitability for use in naval aircraft. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: naval A3r Station, Pensacola, Fla. 

DEVELOPMENT OF MAGNESIUM ALLOY WING PANELS (Uncl.) 
To determine most efficient ms@esium alloy structures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: The Dow Chfmhai Cmpeny 

DEVELOPMENT OF MAGNESIUM-LITHIUM BASE ALLOYS (Res.) 
The objective of this project is to develop maepesiura-lithium 
alloys with properties sqerior on a strength wei@t basis to 
high strength aluminum alloys. 

Sponsoredby: Ravy Bureau of Aeronautic8 
Conducted by: Mathieson Alkali Works 
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DEVELOPMENT OF #AGNESIUM-CERIUM ALLOYS FOR ELEVATED TEMPERATURE 
SERVICE {Uncl .a. 

Tens,le an creep tests are being conducted on magnesium-cerium 
baaed alloys with varying additicme of molybdenum, tungsten, 
vanadium, strontium, cobalt, mercury, phoerphonxs, potaseimn, 
and aodium. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Battelle Memrial IPstitute 

Other 

DEVELOPMENT OF DUCTILE Tf TAN I UM AND HI GH-STRENGTH Tf TAN IUM BASE 
ALLOYS (Uncl.) 

The obdective of this project is to develop and produce duotile 
titaniumbase allo~withphysicalandmechanioalprope~.ties 
@zerally euperior to those of titanium produced up to this time. 

Sponsored by: Navy Bureau of Aeronautios 
Conduoted by: P. R. Mallory& Co., Inc. 

DESIGN, FABRICATION AND EVALUATION OF TITANIUM ALLOY FLOAT (Uncl.) 
It ie proposed to evaluate preeently avaIlable ductile titanium 
sheet Fn an aircraft structure under Laboratory and aotual 
operating conditioner. 

Spormored by: Navy Bureau of Aeronautics 
Conducted by: Naval Mr Material Center 

EFFECT OF ALLOYING ELEMENTS ON THE PRESSURE TIGHTNESS OF BRONZE (Uncl.) 
A etudy ie being undertaken to detemlne the effect of variow 
percentagee of certain impuritiee, partioularly ailioon, on the 
preseure tiafinese of bronze castIng6. 

Sponsored by: Navy Bureau of Ship6 
Condwted by: Naval Remarch Laboratory 
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ORGANIC COATINGS 

ORGAN I C COATI N GS 

Aircraft Finishes 

THE PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC FINISHES (Uncl.) 
This research consists of a fundsmental study of the physical 
and chemical properties of orgsnic finishes as appUed to metal 
surfaces, withparticular emphasis on-the uee ofmodernphysical 
instruInenta. It includes a study of the interfacial properties 
of these films and the surfaces to which they are applied. 

Sponsored by: Office of Naval Reeearch 
Conducted by: Battelle Memorial Institute 

SYNTHESIS OF IMPROVED RESlIjS FOR USE IN AIRCRAFT FINISHES (Uncl.) 
The objective of this project is to develop new resins for 
aircraft finishes for Increased servfce life- 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Brooklyn Polytechnic Institute 

DETERMINATION OF PROCEDURE FOR AERODYNAhIC SMOOTHNESS OF AIRCRAFT 
FINISHES (Uncl.) 

The object of this project is to determine physical properties 
of surfacing materials requisite for obtaining aerodynemically 
smooth surfaces and to prepare specifications for procurement 
of these materfals. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DETERMINATION OF WEIGHT OF EXTERIOR FINISHES ON NAVAL AIRCRAFT (Uncl.) 
The objective is to establish the weights of varfous exterior 
finish schemes applied to naval aircraft. 

Sponsored by: Navy Bureau of Aeronautfcs 
Conducted by: Naval Air Material Center 

PREPARATION OF SPECIFICATION FOR SANDING, CUTTlN@AND WAXING MATERIALS 
AND EQU I PMENT (Uncl , ) 

The object of this project is to determine the physical properties 
of sanding, cutting, and m,xIng materiels and types of equipment 
necessary to obtain maxImam efficiency in achieving aerodsnamfcally 
moth exterior finishes on naval airoraft in order to prepare 
specifications for procurement. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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TEST OF DU PONT "METALLI-CHROME" FINISH (Uncl.) 
The object of this projeot ie to evaluate the physical properties 
of this material, particularly durability, in order to establish 
a comzparison tith standard finishes. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

QUALIFICATION TEST OF RUBBING MATERIALS FOR PRODUCING AERODYNAMICALLY 
SMOOTH SURFACES (Uncl.) 

The objective is to detezmke conformance to applicable specifi- 
cations In order to establish quaufication as satisfactory 
products. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by : Naval AFr Material Center 

EVALUATION OF IMPROVED RESINS FOR USE IN AIRCRAFT FINISHES (Uncl.) 
To establish data and procedures for the development, control, 
and application of new type resins to organic aircraft finishes. 

Sponsored by: Navy Bureau of Aeronautics 
Conduoted.by: Naval Air Material Center 

DEVELOPMENT OF IMPROVED TOP COAT FOR USE IN NAVAL AIRCRAFT (Uncl.) 
Develop an organic coating consisting of a pi@nented intro- 
celkilose-acrylate base having better weathering charaoteristics 
and abrasion resistance than Specification AN-L-~ lacquer. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

QUALIFICATION TESTING OF ORGANIC FINISHING MATERIALS (Uncl.) 
The objective is to determine conformme to appLLca.ble specifi- 
cations In order to establish qualifioation as satisfactory 
products2 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

AN-E-7 ENAMEL 
The i objet 

Uncl.) 
ive is to determine conformance to applicable specifi- 

cations in order to establish qualification as satisfactory 
-product. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval. Air Material Center 
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TESTS OF VOLATfLE-FREE ORGANIC COMPOSITIONS AS FINISHING MATERIALS 
FOR Al RCRAFT METALS (Uncl . ) 

The objective of this project f8.to eetablish a parallel project 
to assist the Unfversity of Cincinnati in prosecution of its work 
on the development of a completely nonvolatile fluid organic 
finishing systam for aircraft metal8 being conducted under 
Contract NOa 8491. 

Sponsored by: Kavy Bureau of Aeronautics 
Conducted by: Naval Air Materfal Center 

DEVELOPMENT OF VOLATILE-FREE ORGANfC COMPOSITIONS AS FINISHING 
MATERIALS FOR AIRCRAFT METALS (Uncl.) 

The objective of We project is to develop a completely non; 
volatile fluid organic fini8hing system for aircraft metals. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: University of Mncimati 

Corroslon ResIstant Finlshes 

INTERIOR COATING FOR HYDRAULIC ACCUMULATORS FOR ARRESTING GEAR AND 
CATAPULTS @xl. ) 

The object of this project is to develop a practicable coating 
material for the interfor of hydratic accumulators which till 
permit u8e of oonventionally Mhibited aqueous solutions of 
ethylene glycol a8 the hydraulic fluid without corrosion of the 
walJ~ of the vessel. 

Sponsored by: Navy Bureau of Aeronautfcs 
Conducted by: Naval Air Material Center 

QUANTlTATiVE TEST METHOD FOR MEASURING PAINT ADHESION (Uncl.) 
The objective of this project is to develop a quantitative test 
method for measuring adhesion of organic protective coatings to 
aircraft metal surfaces. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: UixLversity of Cincinnati 

UNDERWATER PAINTS AND ANTIFOULING PIGMENTS (Uncl.) 
Currently designed experfments strive to produce basic dnformtion 
on the functional characteristic8 of each constituent of an anti- 
fouling and anticorrosive coating. 

Sponsored by: Navy Bureau of Ships 
Conducted by: A. C. Frue, Miami Beach, Fla. 
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TESTS OF TEMPORARY PROTECTIVE COATINGS FOR USE ON NAVAL AIRCRAFT (Uncl.) 
The objective is the establishment of the rate of removal of 
vario,us temporary organic coattigs from aircraft by water. 

Sponsored by: Navy Bureau of Aeronautics. 
Conducted by: Naval Air Material Center 

DUAL PURPOSE CORROSION PREVENTATIVE AND STRIPPABLE FILM (Uncl.) 
The object of this project Is to develop a transparent preserva- 
tive film of the strippable type for preservation of steel 
aircraft component8 In storage. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

QUANTITATIVE TEST METHODS FOR MEASURING ADHESION OF ORGANIC 
PROTECTIVE COATINGS 

The objective of i 
Uncl.) 
his project is to establish a parallel project 

to assist the University of Cincinnati in prosecution of its 
work on the development of a quantitative test mthod for 
meamxring adhesion of orgmlc coatings to metal surfaces. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

IMPROVEMENT OF ANTIFOULING PAINT (Uncl.) 
The objective of this project is to Qnprove the fomuilation of the 
existing finish, Specification M-559, for flyine boat hull bottoms 
to improve its fle%ibility, coat~&mhora&,e& hydrc 
resistance. 

Sponsored by: Navy Bureau of Aeronatiios 
Conducted by: Naval Research Laboratory 

STUDY OF ELECTRICAL CONDUCTANCE METHOD TO EVALUATE COMPARATI 
PROTECTION OF ORGAN,lC PROTECTIVE FILt4S (Uf=l.) 

carbon 

YE 

The objective of this project is to evaluate the electrical 
oonduutance method as a procedure for determining physical 
properties of protective coatings such as anticomosion, water 
permeability, and durability- 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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INVESTIGATION OF APPLICATION OF PHYSICAL METHODS AND MODERN 
INSTRUMENTS TO STUDY OF PROPERTIES OF ORGANIC PROTECTIVE 
FILMS (Uncl. ) 

The object of this project is to develop new or waved testing 
methods using-the advancedinstruments andtechniques for-the 
purpose of deterMnin g end predicting characteristics,su& as 
durability, adhesicm, corrosion resistance, end so forth, in 
the shortest possible time to avoid lengthy exposure tests. 

Sponsored by: Fa3-y Bureau of Aeronautios 
Conducted by: Battelle Memmial lnetitute 

DEVELOPMENT OF IMPROVED PROTECTIVE SYSTEMS FOR MAGNESIUM (Uncl.) 
The object of this project is to develop an improved anticormsion 
primer and topcoat for magnesium alloye. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

DEVELOPMENT OF INTERIOR C’OATING FOR HYDRAULIC ACCUMULATORS FOR 
ARRESTING GEAR AND CATAPULTS (Uncl . ) 

The object of this project is to develop a praoticable coating 
material for the interior of hydraulic accumulators which will 
permit the use of conventionally inhibited aqueous solutions of 
ethylene glycolas the hydraulic fluid without corrosion of the 
walls of the vessel. 

Sponsored by: Naw Bureau of Aeronautics 
-Conduoted by: NavalResearch Iaboratiry 

Fabric Coat lngs 

INVESTIGATION OF HIGH-SOLIDS FINISHES (Uncl.) - 
The objective of this project is to develop hi&-solids dopes 
which can be applied to aircraft fabric to permit a decrease in 
the ntier of coats of material applied. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Stsndards 

INVESTIGATION OF STRENGTH OF DOPED AIRCRAFT FABRIC (Uncl.) 
The object of this project is to obtafn mre data of a reliable 
character on the strength of doped fabric and to correlate tensile 
and Mullen tests in order to provide a meens of detem3ning the 
degree of deterioration of doped fabric after various periods of 
use onadrcreft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: naval Air Material Center 
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DETERMINATION OF STRENGTH OF ATTACHMENT OF PREDOPED FABRIC (Uncl.) 
The object of thie project ie to determine the possibility of 
substituting predoped fabric for standard fabric on naval 
aircraft. 

Sponsored by: Naval Bureau of Aeronautics 
Cona.ucted py: Naval Air Material Center 

DEVELOPMENT OF FIREPROOF FABRIC COATINGS (Uncl.) 
The object of this work is to develop a fireproof fabric coating 
to be applied over doped fabric surfaces to render them capable 
of withstandIng fires of at least 30 seconds duration. 

Sponsored 'by: Civil Aeronautics Administration 
Conducted by: National Bureau of Standards 

EVALUATION OF DOPE TESTING METHODS (Uncl.) 
The objective is to evaluate test methods incorporated in 
specifications for dope used by the Royal Canadian Air Force. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF CELLULOSE ACETATE PROPIONATE DOPES (Uncl.) 
The objective of the project is the development of a cellulose 
acetate propionate dope to replace cellulose acetate butyrate 
dope in order to obtain better life and adhesion on fabric. 

Sponsored by: navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

EVALUATION OF PREDOPED FABRIC FOR USE ON AIRPLANE WING SURFACES (Uncl.) 
The object of this project is to determine the possibility of 
uetig predoped fabric on naval aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

INVESTIGATION 0~ FLAME RESISTANT DOPE (PYROPEX) (Uncl.) 
The objective of this project is to determine possible advantage 
to be obtained from the use of this material. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

CELLULOSE-ACETATE-BUTYRATE AND PROPIONATE RESIN TYPE LACQUER (Uncl.) 
The objective of this project is to develop lacquers which are 
compatible tith the cellulose-acetate-butyrate dopes employed on 
fabric surfaces of aircraft and which can also be applied to 
primedmetal surfaces tiorderto 8 LImInate use oftwotypes of 
topcoats and two masking operatia. , 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

50 



WEA BM No. 8c29 ORGANIC COATINGS 

ADHESION OF CELLULOSE-ACETATE-BUTYRATE DOPE TO FABRIC - IMPROVEMENT 
OF (Uncl . ) 

The objective of thie project is to -rove the adheeion of 
cellulose-acetate dope to fabric on naval aircraft. 

Spomored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

TEST OF NITROPROPANE, THINNER, CELLULOSE-ACETATE-BUTYRATE DOPE (UncI.) 
The objective of this. project ie to determine poeeible advantages 
to be gatied by u8e of this thinner,such a8 decreased viscosity, 
blushing, and so forth, and to determine the durability and 
brittleness of fabrics ffnished with dopes thinned tith thfs 
material. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Naval Air Material Center 

Fairing Compounds and Miscellaneous 

EVALUATION OF FAlRlNG PUTTIES (UncI.> 
The objective 18 to establish the low-teqerature vibration 
resistance of f&ring putties. 

Sponeored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

EVAbJATlON OF FAIRING PUTTIES (Uncl.) 
The objective of this project is,to establish a paraUe1 project 
to complement work at Mellon Imtitute on the development of a 
fairing putty for u8e on aircraft exterior surface8 under a 
contract betig processed. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

TESTS OF AROMATIC FUEL-RESISTANT LACQUER FOR DROP TANKS (Uncl, ) 
The object of this project is to determine optFmum materials 
and application and draining technique8 for lining external 
auxUiary fuel taak8 with the aromatic fuel-reefetant lacquer, 
~-769. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

INVESTIGATION OF ORGANIC PROTECTIVE COATINGS (Uncl.) 
Part of thi8 project concerns the Investigation of materials for 
use as antifogging and anti-icfng compounds on aircraft tindcws. 

Sponsored by: U. S. Air Forces 
Conducted by: Air Materiel Command 
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High Temperature Coatings 

INVESTIGATION OF SlLiCONE PAINTS AS HEAT-RESISTANT FINISHES (Uncl.1 
The objective of this project is to develop a paint vehicle 
incorporattig silicones to tithstand temperatures between 500' F 
and 1000° F. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Naval Research Laboratory 

DEVELOPMENT OF HEAT-RESISTING AIRCRAFT FINISH (Uncl.1 
The object is to develop an aircraft finish providing adequate 
protection to steel surfaces exposed to'elevated t&perature 
(WPromtely 750' Fb 

Sponsored by: Ravy Bureau of Aeronatifcs 
Conducted by: University of Louisville 

DURABLE HEAT-GLAZING SILICONE FOR PROJECTILE COATING (Res.) 
To develop a durable silicone coating material that will not be 
affected by aging and can be applied to projectiles to preserve 
in storage and reduce high temperature effect caused by air 
friction when fired. 

Sponsored by: Navy Bureau of Ordnance 
Conducted by: Southern Research Institute, Birmingham, Ala. 

EVALUATION OF HEAT-RESISTING AIRCRAFT FINISH (Uncl.) 
The object of this project is to establish a parallel project to 
assist the University of Louisville in the prosecution of its 
work on the development of a heat-resisting finish for protection 
of steel components of aircraft exposed to high temperatures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

USE OF PHENOLIC RESIN FOR INDICATOR FOR RECIPROCATING AND TURBO- 
JET ENGINES INTERNAL TEMPERATURE (Uncl=) 

The objective of this project is to evaluate phenolic resin 
coating as a temperature-indicating finish for internal parts 
of reciprocating and turbo-jet engines. 

Sponsored by: Navy Bureau of Aoronautlcs 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF IMPROVED EXTERIOR FINISH FOR HIGH-SPEED AIRCRAFT (Un,'l:) 
The objective of the project is to develop an organic coating 
which till withstand the conditions encountered at high speeds 
in modern naval aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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Metal Primers 

ORGANIC COATINGS 

TEST OF HIMX BLACK PRIMER (Uncl.) 
The objective of this project is to determIne any poeaible 
advantages to be gained by use of this material for corroalon 
protection of aircraft metal surfaces. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Centejr 

ONE COAT CAMOUFLAGE PAINT (Uncl.) 
Research toward the development of a one coat camouflage paint 
with the characteristfc of good adhesion to metal surfaces 
tithout previous treatment. 

Sponsored by: Signal Corps Engineering Laboratories 
Conducted by: New York UMverelty 

ZINC CHROMATE PRIMER, WATER EMULSION (Uncr.) 
The object of this project is to develop a primer applfcable 
to dsmp aircraft metal eurfaces. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PRIMERS FOR USE ON AIRCRAFT STEEL (Uncl.) 
The objective of this project is the development of a primer 
for steel afrcraft parts having the fame (or better) charac- 
teristics of application, thickness,and protection aa the zFnc 
chromate primer used on aluminum alloy. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PRIMERS FOR .FERROUS METALS (Uncl . ) 
This project is for the purpose of developtig a prlmsr for 
light gage steel superior to those currently available. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Army Proving Grounds 

Rubber ized Coatings 

TEST OF CHLORINATED RUBBER FINISHING MATERIAL FOR USE ON EXTERIOR 
SURFACES OF NAVAL AIRCRAFT (Uncl.) 

The objective of this project is to determ3ne possible advantages 
accruing from the use of finishes based on chlorinated natural or 
synthetic rubber. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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AND CORROSIOH PREVENTIVE COMPOUNDS 

N&x RM NO. &29 

PLASTICIZER - POLYMER RELATIOHSHIP (Uncl-) 
The object of this project is to determIne the relatio~hip 
between the physical properties of polymers, plaeticizergand 
their combinations to Indicate proportions required to obtain 
optdmzm properties. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

SYNTHETIC RUBBER IH COATINGS (Uncl.) 
This project is for the purpose of developing new formulations 
and evaluating new coatings, and is being conducted cooperatively 
tith industry. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: FranWord Arsenal 

PACKAGING, PACKiNG, PRESERVATION, AND 
CORROSION PREVENTIVE COMPOWDS 

ORGANIC CHEMICALS WITH CORROSION lWHiBiTlNG PROPERTIES (Uncld 
The objective of this project is to evaluate the preservative 
properties of pure organic chemicals. 

Sponsored by: Navy Bureau of Aeronautic8 
Conducted by: Naval Air Matedal Center 

VAPOR PHASE CORROSION iNHiBiTOR (Uncl.) 
The objective of this project is to determine the applicability 
of vapor phaee corrosion inhibitor to parts and unite. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PREPARATION ARD TESTING OF VAPOR PHASE CORROSIOM (Unci.) 
The objective of this project is the preparation and testing of 
vapor phase corrosion inhibitors which axe soluble in oil. 

Sponsored by: Navy Bureau of Aeronautioe 
Conducted by: Naval Air MaterialCenter 
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NACA RM No. &29 -m PACKAGING, PACKING, PRESER- 
VATION, AND CORROS I ON 
PREVENTIVE COMPOUNDS 

PRELIMINAR? EVALUATION OF STRIPPABLE SPRAYABLE PLASTIC COATING 
COMBINATIONS FOR THE PRESERVATION OF COMPLETE AIRCRAFT FOR LONG 
TERM STORAGE (Uncl , ) 

The object of this investigation is to detemuine, insofar as 
practicable from laboratory tests, wb2ch of the newer formulation 
combinations, both conmerclal and experdmental, offer the most 
promise for the long-term storage of large naval aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air ExperImental Station 

IHVESTiGATiON OF THE ELECTRIC HYGROMETER AS A HUMIDITY INDICATOR (Uncl.) 
The objective is to evaluate the electric hygrometer packed into 
the package for possible use for deterndning the relative humidity 
in an actual package of material in storage, and as a control unit 
for dynamic dehmnidffication system. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

INVESTIGATION OF ENGINE PRESERVATIVE OIL, FILM STRUCTURE (Uncl.) 
The objective ie to investigate the possibilities of enhancing 
the stability of thI.n films of presemative oil. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

SOFT FILM, HIGH MELTING POINT COMPOUND (Uncl.) 
A transparent thin film preeervative compound that will give 
satisfactory outdoor exposure protection characteristics and 
yet be easily removable with petroleum solvents. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

CORROSION PREVENTIVE, AIRCRAFT ENGINE COMPOUND (Uncl ‘1 
The objective is to develop products designed to give Fmproved 
preservative characteristics in aircraft engties under extended 
drain-off conditions and the establishment of technical require- 
ments for a proposed specification for this tspe of material. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PRESERVATION OF HULL BOTTOMS WITH LANOLIN AND BEESWAX MIXTURE (Uncl.) 
The objective of this project is to determine the physical and 
chemical properties of lanolin and beeswax used for the preser- 
vation of seaplane hull bottoms by the Naval Air Transport Service. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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VATtON, AND CORROSION 
PREVENTIVE COMPOUNDS 

NACA RM No. 8C29 

CORRELATION OF SALT SPRAY AND HIGH HUMIDITY EXPOSURE TESTS OF 
CORROSlON PREVENTIVE COMPOUNDS WITH THE AfR MATERIEL COMMAND (Unci.) 

The objective is to establish the limits of variation in results 
'on identical preservative materials at the Naval Air Experimental 
Station and Air Materiel Command. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

INVESTlGATtON AND DEVELOPMENT OF PRESERVATION AND PACKAGING 
HATERfALS AND METHODS FOR CUSHIONLNG AERONAUTICAL PARTS AND 
EQUIPMENT PACKED FOR AIR AND SURFACE SHIPMENT (Uncl.) 

The objective is to develop the necessary scientific data for 
engineering approach to the problem of .designing cushioning for 
packaging aeronautical items to prevent damage during shipment 
and storage. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

PRESERVATION OF PARTS AND EQUIPMENT IN EXTENDED STORAGE (Uncl.) 
The objective is to determine, throu& proper instrumentation of 
storage contaInere and periodic observation of the condition of 
materials stored therein, the storage life under known conditions 
of aircraft materials and components. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: . Naval Air Material Center 

PREPARATION OF ORGANIC CHEMICALS WITH CORROSION INHtBtTiNG 
PROPERTIES (Unct . ) 

The objective of this project,is to prepare pure organic chemicals 
with corrosion inhibiting properties. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: University of Maryland, College Park, Md. 

METHODS OF DETERMINATION OF MOISTURE VAPOR TRANSMISSION RATES (Uncl.) 
The objective is to establish a scientifically reproducible method 
of measurement of moisture vapor transmission rates, which will 
not require excessively costly equipment or especially trained 
personnel. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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MACA RM No. 8c29 -. PACKAGf NG, PACK f NG, PRESER- 
VATION, AND CORROSION 
PREVENTIVE COMPOUNDS 

DEVELOPMENT OF UNIFORM METHOD FOR RECORDING VfSfBLE DETERfORATlON 
OF AfRCRAFT MATERIALS (Uncl.) 

The object of this project is to develop a euitable and practical 
standard method for use throughout the naval organization in 
ml&g vfeible records of the deterioration on aircraft materials 
to be used for report purposes. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Naterial Center 

COCOON TYPE MOISTURE BARRfER FOR AIRCRAFT ENGINES (Uncl.) 
This project cover8 the development and laboratory testing of 
cocooning materials and methods ae moisture vapor barriers and 
methode Fn the preservation of aircraft engines in ehipment 
and/or storage. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel CnmmRnd 

CORRELATION OF SALT SPRAY AND HIGH HlJHfDlTY TESTS WfTff NAVAL AIR 
EXPERfMENTAL STATION (Uncl.) 

The evaluation of approved corrosion protective coqounda is 
being conducted by both Naval Air Experimental Station and 

I U. S. Air Force to determine the correlation which may be 
obtained in salt spray and hi& humidity tests. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

INVESTlGATfON AND EVALUATION OF SALICYLATES AS POTENTIAL FUNGfCfDES 
FOR AIRCRAFT MATERfALS (Unct.) 

This project being carried out tier National Research Council 
a8 part of an organized program. The U. S. Air Force portion 
of this program, as covered by subject project, is concerned 
with the evaluation of salicylates as potential Fungicides. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

DEVELOPMENT OF SU f,TABLE f NTERIOR COATINGS FOR METAL CONTAINERS FOR 
PACKAGING CORROSlVE MATERIALS (k-cl,) 

This project cover8 the development of Interior coating8 
resistant to sodium thio-eul@ate (hype) during shipment and/or 
storage under climatic conditions of high humidlty and temperatures 
above the critical point (~8~ F). 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 
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VATION, AND CORROSfON 
PREVENTfVE COMPOUNDS 

NACA BM No. 8c29 

DEVELOPMENT OF A PERMANENT CORROSIOH PREVENTlYE ADDfTfVE FOR 
LUBRICATING OfL (Uncl.) 

The purpofle of this project is to develop a permanent corrosion 
preventive cmpound for incorporation into lubricating oil for 
engine operation in service activities being carried out in 
cooperation with Bureau of Aeronautics, Navy Department. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Cormand 

DEVELOPMENT OF A SUPERIOR STORAGE CORROSION PREVENTfVE COMPOUND (Uncl.) 
The purpose of this poject ie to develop a pemanent compound 
for prevention of corroeion in the storage of aircraft engines. 

Sponsored by: U. S. Air Force ' 
Conducted by: Air Materiel Comnand 

INVESTfGATlON OF THE EFFECTS OF ACTfNfC RADtATlON ON EXPERIMENTAL 
FABRfCS (Uncl.) 

The purpose of this project ie to determIne the effect of actlnic 
rays on the degradation of aircraft materials and to attampt to 
obtain correlation with laboratory sunlight expoeure machines. 

Sponsored by: U. S. Air Force z 
Conducted by: Rew.Mexico State College * 

HOT DIPPING (STR~PPABLE FILM) COMPOUNDS.(Uncl.) 
The use of hot-dipping strippable protective compounds (Speci- 
fication JAN-C-149) has valuable use in the packaging of ordnance 
material, eflpecially where viaibility of the part is desirable or 
where, on arrival at its destination, it ie removed fram the 
original exterior package and placed in a bin or on-a shelf. 
Work is in progrees to achieve thie objective. 

Sponsored by: Materials Branch, Amy Ordnance , 
Conducted by: Amy Proving Grounds - ' 

DEHUMfDlFYfNG PLUGS FOR PRESERVATION OF HYDRAULIC SYSTEMS (Uncl.) 
Evaluate use's of dehmidifying plugs for preservation of hydraulic 
systema and determine the required amount of desiccant for 
receiver regulators in storage. . 

Sponsored by: Navy Bureau of Ordnance * 
Conducted by: Naval Gun Factory 
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NACA RM No. &29 rrc- m PACKAGING, PACKING, PRESER- 
VATION, AND CORROSION 
PREVENTIVE COMPOUNDS 

RUBBER, RUBBER CEMENTS, AND 
SEALfNG COMPOUNDS 

TROPICALIZATION OF ENGINEERING MATERIAL AifD EQUfPiFfEHT (Res.) 
The purpose of this project is to develop satisfactory treatments 
for field, depot, end factory application to render the following 
Corps.of Engineers material and eqtimnt resistant to tropical 
deterioration: electrical and electronic equip&, paints and 
protective coatings, fabrics, glass In optical instruments, cork, 
leather, wood, plastics, and natural and synthetic rubber. 

Sponsored by: Office of Chief of Engineers 
Conducted by: Engineering, Research 6 Development 

Laboratory, Fort Belvoir, Va. 

. 

MILDEWPROOFING AGENTS (Res.) 
Studies are being conducted to determIne the fermentation 
mechanism of various fungi in different atmospheres= 

Sponsored by: Army Chemical Corps 
Conducted by: University of Michigan 

FUNGUS-PROOFING TREAMENTS FOR QUARTERMASTER ITEMS (Uncl.) 
To develop improved fungicides, fungicidal forumlations, chemLca1 
and biological standards for toxicants, and adequate analytical 
procedures for evaluattig concentrations of toxicants and related 
materials in formulations. 

Sponsored by: Office of Quartermaster General 
Conducted by: General Laboratories, Philadelphia 

Quartermaster Depot, and General Laboratories, Jeffersonville 
Quartermaster Depot 

RUBBER, RUBBER CEMENTS, AND SEALING COMPOUNDS 

REVISfON OF RUBBER-FOAMED SPONGE SPECfFlCATfON AN-R-23a (Uncl.} 
To determine foam and sponge formIng properties to enable use 
for a tide range of cushioning. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Raval Air Material Center 

PREPARATfON OF SPECIFICATION FOR GLAZING COMPOUNDS (Uncl,) 
Conauct additional tests of odor, plasticity and adhesion on 
glazing compounds to evaluate their use as cabin sealants. If 
adaptable include both glazing and sealing compounds In one 
specification having suitable requirements. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Ravai Air Material Center 
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RUBBER, RUBBER CEMENTS, AND .iw 
SEALfNG COMPOUNDS 

NACA RM No. 8c29 

INVESTIGATION OF WEATHER RESfSTANCE OF SYNTHETfC RUBBERS (Uncl.) 
The objective is to establish the weather resistance of synthetic 
rubbers for the purpose of incorporating suitable requirements in 
specifications. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DEVELOPMENT OF SILICONE RUBBER COMPOUNDS OF IMPROVED PHYSICAL 
PROPERTIES (Uncl.) 

The objective is to increase the strength and set resistance of 
silicone rubber without seriously affecting its hi& and low 
temperature properties. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Research Laboratory 

DETERIORATION OF RUBBER ITEMS ON AIRCRAFT IN STORAGE AT LITCHFIELD 
PARK, ARIZONA (Uncl.) 

The objective of this project is the determination of the useful 
life and rate of deterioration of rubber products installed on 
inactive aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

DETERIORATION OF RUBBER ITEMS IN STORAGE AT AVIATION SUPPLY 
OFFICE (Uncl.) 

The objective of the test is to determine the rate of deterioration 
of self-sealing fuel celle stored in supply depots in order to 
establish the length of time they may be stored and still be 
usuable. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

fNVESTlGATlON OF EFFECT OF fMMERSlNG SYNTHETIC RUBBER IN VARIOUS 
FLUfDS (Uncl.) 

The objective is to study effects of various aircraft fluids on 
synthetic rubbers and recorsnend uses for Which the rubbers are 
suitable. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

CORROSION ACCELERATION PROPERTIES OF SYNTHETIC RUBBER (Uncl.) 
The objective is the establishment of the effect of rubber 
formulations on the rate of corrosion of aircraft materials. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 
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NACA RM No. &29 RUBBER, RUBBER CEMENTSf 
AND SEALING COMPOUNDS 

INVESTlGATfON OF LOW TEMPERATURE PROPERTIES OF SYNTHETIC RUBBER (Uncl.) 
The objective is to investigate the low tamperature propePties of 
various synthetic rubbers and develop test requirements more 
consistent with the functions of the materials at low temperatures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

CORRELATION OF INTEGRAL FUEL TANK SEALfNG COMPOUNDS (Uncl.) 
The objective is the evaluation of commercially available 
elastcmeric sealing ccmpomds for the purpose of procuring an 
improved integral fuel tank sealant. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Xaval Air Haterial Center 

EVALUATION OF SURFACE APPLIED RUBBER PRESERVATIVES (Uncl.) 
The objective of this project is to develop a surface applied 
rubber preservative which will etiend service and storage life 
of items fabricated from rubber. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

METHODS FOR TESTING ELASTOMERIC MATERIALS (Uncl,) 
The objective of this project is to provide improved test 
methods for rubber products. 

Sponsored by: navy Bureau of Aeronautics 
Conducted by: 

i 
Naval Air Material Center 

WATER DISPERSED THIOKOL lNTEGRAL FUEL TANK SEALANTS (UncS.) 
The objective is to prepare a specification for water dispersed 
Thiokol integral fuel tank sealants. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval- Material Center 

FIRE HOSE, I +NCM, 23 -INCH, AND 33-INCH SIZES (Uncl.) 

To develop an improved fire hose in e-inch, *inch, and %-inch 
sizes for military use In regions and under conditions in which 
standard cannnsrcial hose is not eatable. The hose shall be 
resistant to attack by fungi prevalent in temperate and tropical 
climates; shall be flexdble at ambient atmospheric txmperatures 
as low as -70' F and shall not become sticQ at teqeratures as 
high as 1-O F; shall be resistant to deterioration from contact 
with hydrocarbon compounds such as gasoltie and oil. 

Sponsored by: Office of Chief of Engineers 
Conducted by: Engdneering, Research 6 Development 

Laboratory, Fort Belvoir, Va. 
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RUBBER, RUBBER CEMENTS, 
AND SEALING COMPOUNDS 

NACARMNo. &29 

. 

DEVELOPMENT OF IMPROVED METHODS AND MATERfALS FOR SEALING AIRCRAFT 
d INTEGRAL TANKS (Uncl. ) 

To investi~te and evaluate materials, designs+ and articles 
submnitted by the industry and to conduct tests necessary to 
establish requiraments and determine the suitability of new 
methods andmaterials. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

DEVELOPMENT OF SYNTHETIC POLYMERS AND COMPOUNDS (Uncl.) 
The U. S. Air Force portion of this project is concerned with 
the development and improvement of hydraulic packing materials. 

Sponsored by : U. S. Air Force 
Conducted by: Battelle Memorial Institute 

COMPOUNDING OF RUBBER-LIKE MATERIALS (Uncl.) 
This project is concerned with the compounding of rubber and 
rubber-like materials for specific applications,such as packing 
material for hydraulic jacks, acid resistance stocks for rocket 
seals, ozone resistant stocks for weather stripping, and so forth. 

Sponsored by : U. S. Air Force 
Conducted by: Air Materiel Comnand 

DEVELOPMENT OF SELF-SEALING FUEL TANK LfNER (Uncl.) 
The purpose of this project is to develop a liner in accordance 
with Specification AN-T-@, which ahall be seamless, flexible 
at -PO F, and equivalent in ozone resistance to fitting 
compounds. 

Sponsored by: U. S. Air Force 
Conducted by: United,States Rubber Company 

AGING OF RUBBER (Uncl .) 
The bulk of the material available in this field deals with 
methods of testing and artificial aging and is inadequate for 
prediction of behavior of vulcanized rubbers under specified 
conditions of long term storage. Development of suitable tests 
for prediction of aging behavior of rubbers is necessary to 
permit preparation of specifications insuring procurement of 
rubbers having maximum storage life. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Rock Island Arsenal 
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AND SEAL I NG COMPOUNDS 

RUBBER AND SYNTHETIC RUBBER RESEARCH (Uncl .) 
The objective of this work is the developnsnt of special 

~camgounds for particular applications, the study of rubber and 
synthetic rubber as a material, the development and evaluation 
of methods of testgand the fabrication of eqerdmental rubber 
itms. C-g studies are made for development of special 
use rubber. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Naval Research Laboratory 

COAXfAL CABLE FOR LOW TEMPERATURE USE (Unci.) 
Work is being directed toward the development of a rubber 
compound to meet the requirements of Specific&Ian JAR-C-17A . 
which will retain its flerlbility at -55’ C and which till be 
noncontaminating to the wimary insulation, polyethylene. 

Sponsored by: Siepal Corps IEngIneering Iaboratorfes 
Conducted by: FederalTelecozzmuxLcations Laboratory 

LOW TEMPERATURE RUBBER (lfncl.) 
Research toward the develoent of a low tqrature flexible 
rubber-like material which will retain its flexLbility at 
-55O C; is intended for both electrical and mechanical uses; 
musttithstand200°C. 

Sponsored by: Siel Corps Engineering Laboratories 
Conducted by: Interchemical Corporation 

ELASTOMERS SUITABLE AT HIGH AND LOW TEMPERATURES (Uncl.) 
This project is a study of the effect of structure and method of 
polymerization on the physfcal characteristics of the resulting 
ela.8tomers. -ion and ionic polymerization of butadiene and 
a-1 substituted derivatives of butadiene are to be .studied. 
The aluminum chloride and etherated boron trifluoride polymeri- 
zation of isobutylenewith vinyl isobutyl ether are also to be 
investigated, and new polyamides are to be prepared. The 
objective of this project ia to obtain elastomers with dmRroved 
high and low temperature characteristics. 

Sponsored by: Office of NavalResearch 
Conducted by: Polytechnic Institute of Broom 
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RUBBER, RUBBER CEMENTS, 
AND SEALING COMPOUNDS 

SANDWICH CONSTRUCTION 

luLcARM~0. k2g 

STRUCTURE OF HIGH POLYMERS (Uncl.) 
Basic research is being conducted on rubber end plmtice aud a 
study of high pclymere ie beLug made by preparing rubber 
vulcauizatee of kuown etructuree. The purpose ier to gain a 
better knowledge of the etructure of high polymers in order to 
develop materials of better quality, particularly at high end 
low temperatureer. Physical propertiee such ae atrength,.fle~- 
bility, plastic flow under various conditions, dWension&. 
recovery, end resi&xmce to solvents are included In this 
study. 

Spomored by: Office of Naval Research 
Conducted by: CoodyearTire&RubberCo~,Akrm, Ohio 

METALS IN PLASTICS (Unci.) 
This project is an investi&ion of plaatica prepared by the 
polymerization of metal-containing monmereD The synthesis 
of unsaturated organic molecules contaWIngmtala iB to be 
attempted. 

Sponsored by: Office of Naval Research 
Conducted by: Cornell Aeronautical Laboratory 

DYNAMIC PROBLEMS OF RUBBER-LIKE MATERIALS (Uncl.) 
The pwpoee of this etudy ie to further our lmowledge of the 
physical and electrical properties of synthetic rubber. An 
investigation will be made of the nature of rm&anical loseee 
in rubber-like materials and of the dynamic properties of eucb 
materiala. 

Sponeored by: Office of Naval Research 
Conducted by: Uhivemity of Notre Dame 

SANDWICH CONSTRUCTION 

DEVELOPMENT OF VlBRATlONAL INSPECTION METHOD FOR SANDWICH CON- 
STRUCTIONS (Uncl.) 

The objective of this project ie the development of a practical 
nondestructive, vibrational method of inerpection for locating 
defective bonds in sandwich constructions, such as Aktalite. 

Sponeored by: %t.v-y Bureau of Aeronautics 
Conducted by: Naval Reeearch Laboratory 
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EFFECT OF ELEVATED TEMPERATURES ON STRENGTH OF METALITE (ffnd . ) 
The objective of this project is to deteimine the effect of 
elevated tmperatures on certaFn strength properties ofbdstalite 
sandwich construction. 

Sponsored by: 'Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

EVALUATION OF LOW DEHSfTY CORE MATERIALS FOR SANDWICH CONSTRUCTIONS (Uncl.) 
To evaluate and to promote the development of lighter, stronger, 
and more durable core Ilraterials for sandwich constructlone. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air ExperImental Station 

EVALUATION OF METALITE PROCESS AND INSPECTION CONTROL (Unc?.) 
The objective of this project is to evaluate the process and 
inspection methods employed ti the fabrication ofM&alite 
mndwich panels. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air ErperImental Station 

DESIGN AND TESTS OF PANELS OF SANDWICH TYPE (Uncl.) 
To determine most promising materials for use in sandwich con- 
struction. To provide data which may be used by designers in 
desiguing sandwich type structures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 

INVESTIGATION OF FIBERMAS LAMINATE (Unci.) 
To determine the met promising type of Fiberglas laminates0 To 
provide design data for use In design of sandwich construction 
utilizing Fiberglas facing. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 

EVALUATION OF COMPOSITE STRUCTURES (Uncl.) 
To determine if any appreciable advantage is obtained by composite 
constructions. To determine design data and develop methods of 
computing ekrength for cozqoeite construction. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 
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fNVESTfGATfON OF BEHAVIOR OF SANDWICH STRUCTUR,ES UNDER REPEATED 
LOAD AND VIBRATION CONDfTIONS AT LOW TEMPERATURES (Uncl.) 

To determine the behavior of Metalite structure under repeated 
load and vibration conditions at the low temperature8 expected 
in arctic operations. To acqufre data on behavior of sandwich 
construction, including various core materials and adhesives, 
to assist in the development of sandwich construction suitable 
for use at subnormal temperatures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 

DESIGN, CONSTRUCTION, AND TESTS OF FIBERGLAS FiNS AND RUDDERS (Uncl.) 
Acquire data which till petit the design of such surfaces for 
other aircraft, including guided missiles and pilotless aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Chance Vought Aircraft Division 

SERVICE TESTS OF METALITE STABILIZERS (Uncl.) 
To determIne service characteristics of Metalite stabilizers 
installed on modelF&U-4 airplanes, where service is essentially 
land-based. To determine over-all service characteristics of 
Metalite structures on naval aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Station, Jacksonville, Fla. 

SERVICE TESTS OF METALfTE STABILIZERS (Uncl.) 
To deter@ne service characteristics of Metalite stabilizers 
installed on modelF&TJ-1 and F&U-k airplanes, where service is 
eesentially fleet operations. To detemIne over-all service 
characteristics of bktalite structures on naval aircraft. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Commander Air Force Pacific Fleet 

DETERMINATION OF DfRECTlONAL STRENGTH PROPERTIES OF FIBERGLAS 
LAMINATE (Uncl.) 

To obtain data for use in deaiep of Fiberglas sandwich con- 
struction, this construction being particularly useful for 
radar and radio antenna housings where such housings kre also 
a part of the airplane structure. To obtain basic information 
which till peYm2-t design of plastic structures. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Brooklyn Polytechnic institute 
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. 

SANDWICH CONSIRlJCTlON 

METAL FACED SANDWICH STABILIZER FOR AT-6 (Uncl.) 
To investigate and evaluate metal faced sandwich construction 
using &se fiber honeycomb core and cellular hard rubber core. 

Sponsored by: U. S. Air Force 
Conducted by:. C0odyearAircraftCor-p. 

P-80 METAL FACED SANDWICH WING (Uncl :) 
To investi@gte and develop metal sandwich construction and to 
determine Its efficiency and editability a8 applied to prIDIWy 
aircraft etructures. 

Sponsored by: U. S. Air Force 
Conducted by: East Coast Aeronautice, Inc. 

FILLER OF LOW DENSITY MATERIAL FOR HOLLOW STEEL PROPELLER 
BLADES (Uncl s ) 

This project consiets of study and tests of low density materials 
to determine their euitability for u8e in filling hollow-&eel 
propeller blade8 to r8dUCe vibrationa of the blade walls. The 
physical and chemdcal properties of various materiati are being 
tiVeSti@ted. 

Sponsored by: U. S. Air Force 
Conducted by: Battelle Merwrial Lnstitute 

MECHANICAL PROPERTIES AT ELEVATED TEMPERATURES OF SANDWICH 
CONSTRUCTION (Uncl.) 

This project cover8 the determination of the t8nsil.e, compr8aeiv8, 
and shear stress-&rain and strength properties, and strese- 
rupture and creep characteristics of sandwich con&ructions and 
their component material8, at elevated temperatures ug to 
about &O" F. 

Sponeored by: U. S. Air Force 
Conducted by: Air &%Tii8ri81 C-d 

P-61 TAIL BOOMS OF METAL-FACE SANDWICH CONSTRUCTION (Uncl.) 
To determine from tests the suItability of this tspe of con- 
struction for p-61 series airplanes. 

Sponsoredby: IJ. 5. Air Force 
Conducted by: Fafrchild Xngine 6 Airplane Corp. 

SHEAR CREEP INVESTIGATION OF PLA$TlC SANDWICH CONSTRUCTION MATERIALS 
FOR RADOMES (Uncl.) 

An investigation of the creep of plastic sandwich constructions 
made with several types of core material8 loaded tith the core in 
shear at room temperature. 

Sponsored by: TJ. S. Afr Force 
Conducted by: Forest Product6 Laboratory, Madieon, Wis. 
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. 

BT-I5 PLASTIC AFT-FUSELAGE SECTION (Uncl.) 
To evaluate honeycomb type of sandwich construction in laboratory 
and service teats. 

Sponsored by: 0. S. Air Force 
Conducted by: Libbeg-Cwens Ford Class CO- 

FLOORING TEST PROGRAM (Uncl.) 
To obtain experimental results on new types of cargo floors which 
are comparable to results already obtained in the floors in 
current use. 

Sponsored by: TJ. S. Air Force 
Conducted by: Forest Products Laboratory, Madison, Wfs. 

AT-6 PLASTIC SANDWICH WING PANEL (Uncl.) 
To establish the practicability of r8prOduCing plastic structural 
components from specifications and drawings of equal strength as 
the original deeis and to determine by service test th8 suita- 
bility of sandwich design and the structural plastic materials 
aployed therein. 

Sponsored by: U. S. Air Force 
Conducted by: East Coast Aeronautics, Inc. 

EFFECT OF DEFECTIVE AREAS ON THE STRENGTH PROPERTIES OF SANDWICH 
PANELS (Uncl.) 

In the commercial production of sandwich panel8 it has proved 
impractical to produce in quantity sandwich structures in which 
all areas are perfectly bonded. Consec-iuently, it has been 
necessary to accept items that have not been perfectly made. 
The effect of these defective areas upon the strength properties 
of the sandwich panels has not been Imown. In order to deter&n8 
this and to determine whether or not the defect&vely bonded areas 
increase In size under test, sandtich units that will include 
defectively bonded areas varying in size and distribution will 
be manufactured experimentally and tested. 

Sponsored by: Army-Naval-Civil Connnittee on Aircraft 
Desigc Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 
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DURABILITY OF LOW DENSITY CORES AND SANDWICH CONSTRUCTION (Unil.) 
A continuing study is in progress to determine improved 
fabrication methods for sandwich constructions and to evaluate 
poss~ible materials for use as cores and facings. Investigations 
were initiated ti lgk& to determine the durability of three 
core materials (balsa, synthetic rubber, and cellular cellulose 
acetate) and nine sandwich constructions (plywood, alumina, and 
glass-cloth faces.in cosibination with balsa, rubber, and 
cellulose acetate core - all constructions bonded with one 
adh8SiV8 and one 'IRmTTIRting resin) when subjected t0 58V8ral 
different conditions of exposure. The results of the initial 
t8sts have been reported. 

To continue this project tests are mad8 of new combinations of 
cores and face materials and of new gluing procedures as they 
are developed. Exposure tests are now in progressm 

Sponsored by: Army-NaVal-Citil Committee on Aircraft 
Desiep Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

DETERMINATION OF DESIGN CRITERIA FOR THE CRITICAL STRESS OF FLAT 
SANDWICH PANELS SUBJECTED TO TENSION OR COMPRESSION COMBINED 
WITH SHEAR (Uncl . ) 

Pan& of sandwi~ construction may becapae elastically 
unstable when subjected to edgewise tension or compression 
conibined with edgewise shear. The stress at which bucking 
takes place depends upon the ratio of the r3Irect stress to the 
shear stress as well as upon the mechanical properties and 
thiclmesses of the core and facings of the sandwich. 

It is proposed to obtain design,criteria for such panels by 
means of mathematical analysis and express the results in the 
form of curves which can readily be used for desigp purposes. 

Sponsored by: Army-Naval-Civil Comnittee on Aircraft 
Design Crfteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

THE DETERMINATION OF THE CRITICAL STRESS AND STRENGTH OF FLAT PLATES 
OF SANDWICH CONSTRUCTIONS SUBJECTED TO SHEAR (Uncl.) 

The effect of transverse shear strains upon the critical stresses 
of plates subjected to edgewise shear loads is usually so small 
that it has been neglected in 

P 
8 determimtion of these StreSS8s 

in isotropic and ply-mod plate . In sandwich plates, however, 
this effect may be large due to the low modulus of rigidity of 
the core materials usually employed. Thw the critical stresses 
of sandwich plates are likely to be lower than those computed by 
the usualmethods. 

69 



SANDWICH CONSTRUCTION NACARMNo.&29 

THE DETERMINATION OF THE CRITICAL STRESS AND STRENGTH OF FLAT PLATES 
OF SANDWICH CONSTRUCTIONS SUBJECTED TO SHEAR (Uncl.) (Concl.) 

It is proposed to make an approximate mathsmatical analysis of 
the effect of transverse shear deformations in the cores of 
sandwich constructions upon the critical stresses of those 
constructions and to verify the results of the analysis by 
test. 

Sponsored by: Army-naval-Civil Committ8e on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

EVALUATION OF THE BETTER ADHESIVES FOR BONDfNG METAL AND GLASS- 
LAMINATE FACES TO SANDWfCH CORE MATERfALS (Uncl.) 

From the preliminary examination of newly developed adhesives 
for metal and plastics it is possible to select the better 
glues for bonding facings to cores- In order to evaluate these 
selected adhesives, a more exhaustive investigation will be 
made. This will include establishing suitable limits of 
operating or application details for bonding faces to cores 
and determining the effect upon joint quality of such operating 
details as method of cleaning metal surface, munt of adhesive 
spread, precure, assembly period, pressure, and curing conditions. 

Sponsored by: Army-Naval-Civil Committee on Aircraft 
Deisgn Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

DETERMINATION OF FATIGUE PROPERTIES OF ASSEMBLED SANDWfCH PANELS OF 
VARIOUS CONSTRUCTfONS (Uncl.) 

If platee of sandwich construction have been properly deeised 
so that their facings are elastically stable under the loads to 
which they are subjected, the only important str8sses to which 
the cores are subjected are transverse shear stress8s. The 
consideration of the effect of repeated transverse shear stresses 
upon the material of the cores and upon the bonds between the 
cores and the facings is, therefore, important. 
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It is proposed to determine the shear fatigue characteristics 
of core materials, and of their bonds to various facing 
materials l 

Sponsored by: Arzoy-Naval-Civil Committee on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 
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DETERMfNATlON OF THE PROPERTIES OF COMMERCIAL HONEYCOMB CORE MATERfALS 
OF VARIOUS CELL SIZES (Uncl.) 

Cormmrcially available honeyc& core mat8rials for use in 
sandwich constructions are mad8 of cotton cloth, paper, and 
Fiber@as laminates in cell sizes of 8, i, and3 inches. It 

i5 proposed t0 det8ZQJin8 the D.BChaniCal ~Op8rtieS Of these 
mat8~ia.ls and of any new materials that my becme ccmmercially 
available. 

Sponsored by: &my-Naval-Civil Cmmittee on Aircraft 
Deeis Criteria 

COndUCted by: Forest Froduuts Laboratory, Madison, Wis. 

INVESTIGATION OF THE ELASTfC STABILITY OF THE FACINGS OF FLAT SAnDWlCH 
PANELS SUBJECTED TO COMBINED EDGEWISE STRESS (Uncl.) 

Panels of sanduich construction are often required to withstand 
SillIUltSIl8OUS~ eagewiS8 lOadS in tW0 different dir8CtiOnS. The 
facings of such panels may act individually as elaStiCally 
supported plates subjected to edgewise stresses and fail because 
of instability. 

It is proposed to determine d8siep criteria for the d8terzuination 
of the stresses at which instability of the facings occurs. These 
stress8s will be expr8.ssed in t8ms of the m8chsnical prOpertie 
and the thiclmes888 of the cores snd facings. 

Sponsored by: Army-Ikval-Civil Committee on Aircraft 
Desi~ CPiteria 

COndUCted by: Forest Products Laboratory, Madison, Wis. 

DETERMfNATlON OF THE OPTIMUM CELL SfZE FOR HONEYCOMB CORE MATERIALS IN 
COMBINATION WITH FACfNGS OF VARIOUS MATERIALS AND THICKNESSES (Unci.) 

One of the functions of a core in a sandwich construction i5 to 
inhibit the d8flections of the faCin@ so that they will be 
elastically stable under the desired load. Cores of the honey- 
comb tJ-p8 ar8 fiIsd to the faCiU@ OIi@ at the 8ndS Of th8 Cell 
walls and do not restrain the facings at other points- The 
unsupported garts of the facings my act as individual plates 
supported at their edges and, therefore, may became elastically 
unstable before the desired load is reached. Moreover, Ifght- 
weight honey- core materials are smre easily manufactured if 
the cell else is large rather than ism%ll- It i5 advantageous, 
therefore, to employ a core material having the largest cell 
size consistent with stabilization of the facings. 
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DETERMINATION OF THE OPTfMUM CEL StZE FOR HONEYCOMB CORE MATERtAtS 
IN COMBINATION WfTH FACfNGS OF ARIOUS MATERIALS AND THICKNESSES 
(Uncl.) (Concl.) 

It is proposed to investigate the effect of cell size of honey- 
comb cores upon the stability of facings of various materials 
and thiclmesses &.nd to devise criteria for the d8tetinatiOn of 
the optimum size. 

Sponsored by: Army-Naval-Civil~Committee on Aircraft 
Design Criteria 

Conducted by: Forest Prroducts Laboratory, Madison, Wis. 

DETERMfNATlON OF THE SHEAR BUCKLING STRENGTHS OF CURVED PANELS OF 
SANDWICH CONSTRUCTION (Unci.) 

The present methods for the determination of the buckling stresses 
of curved plates (of isotropic materials or plywood) are not 
applicable to all sandwich plates because they do not take into 
account the effect of stresses greater than the proportional 
limit of the facing materials nor of the effect of transverse 
shear stresses in the cores of sandwiches. 

It is proposed to modify the present methods to include these two 
effects and to verify the modified method by tests. 

Sponsored by: Army-Naval-Civil Coa&ttee on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

DEfERMlNATlON OF THE EFFECT OF WfDTH OF SPECIMEN UPON THE BUCKLING 
STRESSES OF CURVED PLATES OF SANDWfCH CONSTRUCTION IN AXIAL 
COMPRESSfON (Uncf.) 

An approximate method for the determination of the buckling 
stresses of curved sandwich plates subjected to axial compression 
has been d8ViSed. Tests indicate that this method is adequate 
except for those plates in which high transverse shear stresses ' 
are developed during buckling. 

It is proposed to modify this method to take into account the 
effect of .the modulus of rigidity of the core material and to 
verify the modified msthod by tests. 

Sponsored by: Army-Naval-Civil Committee on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 
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TO DETERMINE THE STRENGTH OF PLATES OF SANDWICH-CONSTRUCTIONS 
SUBJECTED TO UNfFORMLY DISTRIBUTED LOADS NORMAL TO THEIR SURFACES 
(Uncl . ) 

When.plates of sandwich construction are supported at their edges 
and subjected to undformly distributed loads applied normally to 
their SU??faCeS, their facings may fail dU8 t0 b8ndFng stresses or 
their cores may fail due to shear stresses. Prior to failure 
the plates are forced to asame compound curvatures such that the 
bending stresses are malimum at their centers and the shear 
str8ss w at their edges. 

It is propos8d to correlate the stresses at failure, both bending 
and shear, in sandwich plates with the mechanical properties and 
thicknesses of the cores and facings of sandwich constructions. 

Sponsored by: Amy-Naval-Cfvil Ccmmittee on Aircraft 
Design Crit8ria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

THE DETERMINATION OF DESIGN CRfTERIA OF SANDWICH CONSTRUCTIONS 
SUBJECTED TO EDGEWISE COMPRESSfON (Unci.) 

If a strip of sandwich construction is loaded as a short colmm, 
it will fail in one of four ways: (1) the material of the 
facings will fai!. in direct compression; (2) the faciugs will 
act individually as elastically SUppOrt8d columns and fail 
because of instability; (3) lack of perfect flatness of the 
facings till cause them to deflect lmd8r the load, thus subjecting 
the core to normal loads and resulting in failure In the core or 
in the bond between it and the facings; and (4) lack of flatness 
of the sandwich construction will cause it to deflect as a whole, 
thus subjecting the core to shear stresses with consequent 
failure. 

The strength for the ffrst type of failure can readily be 
computed if the comp~8ssive strength and thickn8ss of the facing 
material are known. An investigation of the second type of 
failure, which will yield proper design criteria, is under way ' 
and nearing completion. A mathematical analysis of the third 
type of failure has been made, but it has not yet been Verified 
by test. An hvesti~tion of the fourth type of failure has been 
planned but is not yet under way. 

Sponsored by: Army-Naval-Citil Coumittee on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 
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REPAIR OF SANDWICH CONSTRUCTION USfNG PORTABLE UNtTS EMPLOYfNG HIGH- 
FREQUENCY CtRCUtTS (Uncl.) 

The adhesives wed to bond facing materials to the cores in 
sandwich constructions are ordinarfly cured by the application 
of heat. One recently developed method is the use of high- 
frequency circuits, by which heating Is obtained by the passage 
of a high-frequency electrical current through the adhesive and 
the surrounding wood. The use of such high-frequency circuits 
to hasten the cure of resins offers promise of effecting a 
saving of time in the repair of sandwich constructions because 
it affords a means of applying heat to a local area- The appli- 
cation of portable high-frequency apparatus to the repair of 
sandwich structures will be investisted. The study will 
Include the rep&r of areas of glass fabric sandwiches by high- 
frequency curing. 

Sponsored by: Army-Naval-Civil Committee on Aircraft 
Design Criteria 

Conducted by: Forest Products Laboratory, Madison, Wis. 

STUDY OF SANDWICH PANEL MATERIALS (lfncl.) 
One objective of the present.study is to gain a better under- 
standing of the sandtich. panel as a structural system. Theo- 
retical analysis will'be made of the relationship between the ' 
strength properties of the panel and the fundamental mechanIca 
properties of the core and face material. Tests till be carried 
out on various panels. 

Another objective is the development of new synthetic materials, 
especially for the cores. Promising materials which require 
much additional study are the low density foam materials. Work 
on these will be carried out by the high polymer group- 

Sponsored by: Office of Naval Research 
Conducted by: Polytechnic Institute of Brooklyn 

STRESS CONCENTRATf ONS IN NON I SOTROPf C MATER I ALS (Uncl , ) 
To study stress concentrations for the purpose of developing 
principles for calculating the maximum stress and the distri- 
bution of stress at holes, notches, angles, and other stress 
risers, as a basis for establishing safe and efficient design 
criteria applicable to nonisotropic materials including 
sandwich constructions. 

Sponsored by: National Advisory CommJttee for Aeronautics 
Conducted by: Forest Products Laboratory, Madison, Wis. 
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SURFACE TREAWENTS 

LOW DENStTY SANDWfCH CORE MATERIALS (Uncl.) 
The purpose of this Investigation fs to evaluate the factors 
affecting the propertIe of cellular core materials so as to 
develop the most efficient performance of honeycomb-core 
sandwich structures. 

Sponsored by: National advisory Committee for Aeronautics 
Conducted by: Forest Products Laboratory 

STATtC DESTRUCTION TESTS OF METALfTE STABILIZERS AFTER’SERVICE 
USE (Uncl . ) 

To obtain strength and rigidity data on Metalite stabilizers 
after service use. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Chance Vought Aircraft 

EVALUATION OF METAL SANDWICH CONSTRUCTION (Uncl.) 
The evaluation.of all-metal sandwich and deter&nation of design 
data for this type of construction. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: California Institute of Technology 

SURFACE TREATMENTS 

INVESTIGATION OF COATINGS PRODUCED BY ELECTROPHORESIS (Uncl.) 
The objective of this project is the development of techniques 
for deposition of metals and nonmetallic6 by electrophoresis and 
the investigation of the effect of deposition techniques on the 
characteristics of the coatings. 

Spomored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

EFFECT OF CHROMfUM PLATING ON THE FATIGUE PROPERTIES OF STEEL (UncI.) 
The objeotive of this project is the determination of the effect 
of chromium plating on the fatigue properties of steel and the 
effect of post-plating heat treatment on the endurance Umit. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 
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INVESTfGATtON OF OXIDES ON ALUMINUM ALLOYS FORMED IN FUSED SALT 
BATHS (Uncl.) 

The objective of this project is the investigation of a series 
of heat treating bath compositions and a series of aluminum 
alloys heat treated in the several baths to determIne the 
character of the oxide coating formed, the corrosion resistance 
of the aluminum alloy so coatedand the effect of the oxide 
coating in promoting paint adhesion. 

. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

BONDERITE SURFACE TREATMENT FOR ALUMI!dlfM ALLOYS (Uncl.) 
The objective of this project is to determine the effectiveness 
of the Bonderite 170 process in improving the corrosion 
resist'ance of an adhesion of organic finishes to 24-S-T aluminum 
alloy. 

Sponsored by: Ravy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

CORROSION TESTS OF SOHE MAGNESIUM LITHIUM BASE ALLOYS (Res.) 
The objective of this project is to furnish data on the corrosion 
resistance of some magnesium-lithium base alloys and to indicate 
any microconstituents which my be found undesirable from the 
point of view of corrosion resistance. 

Sponsored by: Navy Bureau of Aeronautfcs 
Conducted by: National Bureau of Standards 

EFFECT OF METALLtC COATtNGS ON FAILURE BY REPEATED THERMAL STRESS 
(Uncl.) 

The objectives of this project are: (1) to establish a repeated 
thermal stress test; (2) to evaluate the effect of high con- 
ductivity coatings on high taperature materials and of hi& 
teqerature coatings on hi& conductivity materials, and the 
features of construction on the resistance of Uterials to 
failure by repeated thermal stress; and (3) to use data 
collected to establish general design criteria. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

tNVESTfGATtON OF'RESISTANCE OF STRUCTURAL ASSEMBLIES TO CORROSION 
IN TIDEWATER, (Uncl.) 

The objective of this project Is the evaluation of the corrosion 
resistance of various materials and assembUe8 of different 
materials in atmospheric and tidewater exposure. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 
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QUALfFfCATtON OF ALODtNE PROCESS FOR COATING ALUHINUH ALLOYS (Lfnci.) 
The objective of this project is the evaluation of several 
chemfcal processes by test agalnet the requiraments of the 
proposed AN specffication to determine the comparative merits 
of the several proc8sses and to ccmpare their performan CBS with 
proposed specdfication requirements. 

Sponsored by: Navy Bureau of Aeronautfcs 
Conducted by: Naval Air Material Center 

PLATING OF INTERNAL ENGINE PARTS (Uncl.) 
The objective of this project Is the evaluation of a coating of 
50 percent cadmium - XI percant tin for prevantion of corrosion 
of internal steel parts of ~-1830 andR-l&C radial aircraft 
enghes l 

Sponsored by: Ravy Bureau of Aeronautics 
Conducted by: Naval Air Station, Pensacola, Fla. 

INVESTIGATION OF THIN VfTREOUS FlLHS ON METALS (Uncl.) 
The objective of this project is the developnt of application 
techniques and evaluation of thin ceramic coatings for prevention 
of corrosion of metals at tamperatures up to loo F. 

Sponsoredby: Navy Bureau of Aeronautics 
Conducted by: naval Air Material Canter 

INVESTfGATlON OF EFFECT OF SUPERSONIC OSCILLATION ON ELECTRO- 
DEPOSlTfON OF METALS (Uncl.) 

The objective of thzis project is the investigation of the effect 
of supersonic dbratious on plattig processes to determine the 
effect on hydrogen drittlanmentj porosity,and adhesion of the 
metal deRos.it and on the physical Rroperties of the basis metal. 

Sponsored by: Navy Bumau of Aeronautics 
Conducted by: Naval Air Material Center 

ANODIC TREATMENTS OF HAGNEStUM ALLOYS (UncI.) 
The objectfve of this project is the comparative evaluation of 
several'anodfc trsatments for maepesium alloys. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 

SALT SPRAY TESTS OF OXIDE COATED CORROSION RESfSTtNG STEELS (Uncl.) 
The objective of this project 1s to evaluate the res'istanee to 
corrosion in salt spray testsof three heat treatable corrosion 
resisting steels after treatmxit to produce an oxLd8 surface. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: National Bureau of Standards 
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LOW CONTRACTION CHROMtUM COATtNGS (Uncl.) 
The objective of this project is to determIne the physical, 
mechanical, chemical, and corrosion preventive properties of 
low,contraction chromium coatings and the effect of the coatings 
on the physical properties of the basis metal, and to determine 
the conditions under which the most satisfactory coating is 
produced. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

TIN-CADMIUM ALLOY COATINGS (Uncl.) 
The objective of this project is to determine the physical, 
mechanical, chemical, and corrosion preventive properties of 
electroplated cadmium-tin alloy coatings and the effect of the 
coatings on the physical properties of the basis metal, and to 
select the most satisfactory alloy composition. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

EXAMtNATtON OF ANTI-ICING FLUID AND SLUDGE SPECtMENS (Uncl.) 
The objective of t&la project is to detellnine whether the anti- 
icing fluid was the cause of corrosion experienced in aluminum 
alloy tubing of an aircraft anti-icing system and, as contributary 
information in this respect, to deterrmine the composition and 
probable source of sludge discharged from the anti-icing system. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

STAINLESS STEEL RIVETS IN CLAD 75%T ALUMINUH ALLOY (Uncl.) 
The objective of this project is to determIne the S/N curves for 
specimens of clad 75S-T riveted with 18-8 stainless steel rivets 
cad&urn plated and unplated both before and after exposure to 
corrosive conditions. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air Material Center 

HIGH-REFLECTANCE, NONThRNlSHING SURFACES FOR REFLECTORS (Uncl.) 
To develop a nontarnishing surface with hi&er reflectance and 
greater durability than that of present searchlight reflectors, 
in order to Improve the ewiciency of light projection equipm8nt. 

Sponsored by: Office of Chief of Engineers 
Conducted by: Engineering, Research &Develomnt 

Laboratory, Fort Belvoir, Va. 
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CORROSION REStSTANCE AND PROTECTIVE TREAThENT OF LtGHT METAL 
ALLOYS (Uncl . r 

This project consists of a study of theicauses and effects of 
corrosion on the various basic aluminum end maepesium alloys 
widely used in aircraft and to develop effective treatments end 
inhibitors. 

Sponsored by: U. S. Air Force 
Conducted by: National Bureau of Standards 

DEVELOPMENT OF SUBSTITUTES FOR CADMIUM AND ZfNC PLATE (Uncl.) 
This project is a study of substitutes for cadmium and zinc 
plate which will provide wved corrosion resistance for 
steels under severe corrosiv8 CondItiona. 

Sponsored by: U. S. Air Force 
Conducted by: BatteLl Ikmorial Institute 

ACID PICKLING (Uncl,) 
This project is for the purpose of evaluating exLsting acid 
inhibitors and to develop new inhibitors for use Fn hydrochloric 
acid picUing at room t8mperature. 

Sponsored by: Materials Branch, m Ordnance 
Conducted by: Llrqy Proving GrollndB 

SURFACE PREPARATION OF METALS (FERROUS AND NONFERROUS) (Uncl.) 
improper surface preparation causes many premature paint failures. 
This project is for the purpose of evaluating methods of surface 
preparation prior to painting. Tests till continue titermdttently 
in conjunction with other projects. 

Sponsored by: Materials Branch, Army Ordnance 
conducted by: American Society for Testing Materials 

FlNfSHES FOR NONFERROUS METALS (Uncl.) 
This project 9s as its purpose the deter&nation of methods of 
evaluating varfous nonferrous metal treatments. Tests are being 
conducted covering rmgaesiucu treatments and will continue on all 
treatslent for.magnesium and aluminum required for Ordnance use. 

Sponsored by: Materials Branch, Army Ordnance 
Conducted by: Frankford Arsenal 

ALOD INE ALUMf HUM TREATMENT-BONDERITE I70 (Uncl;) 
These projects cover investigations of proprietary products to 
determine their SUitabi~ty for we on OrdnanC8 materiel and t0 
obtain specification requirements. 

Sponsored by: Materials Branch, Axmy Ordnance 
Conducted by: Army Proving Grounds 

79 



SURFACE TREATMENTS 
SYNTHETIC RESINS, MOLDED 

AND LAMI NATED PLAST I CS 

NACA RM No. &29 

CATWDIC PROTECTION OF STEEL SURFACES (Uncl.) 
Zinc and aluminum are being investigated with respect to their 
ability to produce current in 808 water over extended periods of 
tiIDB. The influence of metal composition, eIpomre conditiong 
such aa temperature and turbulence, and anoditc current density 
are being studied- 

Sponeored by: Nary Bureau of Ships 
Conducted by: Naval Research Laboratory 

STUDY OF INHIBITIVE PIGMENTS IN PROTECTIVE FILMS ON STEEL 'SURFACES 
(Uncl.) 

The mechanism by which paint pi@uents affect the perfomance of 
paints is only slightly understood. Since corrosion of steel 
is an electrochemical procem, the electrochemical effects of 
theBe pignente on steel are under investigation. 

Sponsored by: Wavy Bureau of Ships 
Conducted by: Naval Research Laboratory 

INVESTIGATION OF CHEMICAL TREATMENTS OF STEEL SURFACES PRIOR TO 
PAINTING (Uncl. ) 

To clarify the fuudamental airpects of phoephate deposits on 
steel, this investigation covers the reaction of phoephoric 
acid and its modified' solutions on iron, eteel,and the oxide8 
of iron. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Naval Research Laboratory 

SYNTHETIC RESINS, MOLDED AND LAMINATED PLASTICS 

General 

MOLDING MATERIALS (Uncl.) 
To develop and evaluate orgmic molding materiale for uBe in 
military iterm;to improve characterieticgsuch as water 
absorption, abrasion reeistance, impact strength, and resistance 
to high and loutemjeratures as required for military use of the 
i-t-. 

Sponsored by: Office of Quartermaster General 
Conducted by: Engineering Associatea, St. Charles, Ill.; 

Hawley Producte Co., St. Charlee, Ill.; and 
Fire&one Tire &Rubber Co., Washington, D. C. 



NACARMNo. &29 4 SYNTHETIC RESINS, MOLDED 
AND LAMINATED PLASTICS 

INVESTIGATION OF PLASTICS (Res. ) 
Various corsnercial resins and other compounds are being tested 
for their possible use in Chemical Corps items. 

Sponsored by: Army Chemical Corps 
Conducted by: Army Chemical Corps, Edgewood Arsenal, Md. 

MOLDING AND FABRICATING PLASTICS (Uncl.) 
This till involve experbntation with different plastic 
material, molding technique, laminating, adhesive-bonding, and 
other fabricating operations. 

Sponsored by: Mavy Bureau of Ordnance 
Conducted by: Naval Ordnance Laboratory 

PLASTIC STRIPPABLE FILMS EVALUATION (Uncl.) 
This project is being set up to accomplish accelerated aging 
tests, service evaluation,and specification verification on new 
formulas of the navy's plastic strippable film 52&l (IRT) 
formerly (0.s. 3602). 

Sponsored by: Navy Bureau of Ordnance 
Conducted by: Rational Bureau of Standards 

SOFTENING POINT OF ELASTOMERS (Uncl.) 
To adapt the present pressure penetration test for aoftenLng 
point of elastomers to make it more suitable for thin materials. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Hew York Naval Shipyard 

PLASTICS (Uncl.) 
Research toward the develomt of improved laminated and molded 
thermosettFng materials; noncrazing polystyrene; improved high 
temperature thermoplastic material; potting compounds; improved 
rolled or molded tubes; themsetting, thermoplastic, varnish 
materials all with high dielectric constant. 

Sponsored by: Signal Corps BngineerIng Laboratories 
Conducted by: Princeton University 

EVALUATION OF PLASTIC LAMINATES FOR SPECIFICATION PURPOSES (Uncl.) 
To develop test procedures and test data on a range of thicknesses 
of 13 types of IlamInated plastics from all manufacturers to be 
used In a future revision of Specification JAN-P-13. 

Sponsored by: Ravy Bureau of Ships 
Conducted by: Johns Hopkins University 



SYNTHETIC RESINS, MOLDED NACA RM No. 8c29 
AND LAMINATED PLASTICS 

EFFECT OF HEAT ON TENSION SHRINKAGE OF SYNTHETLC RESIN SHEETS Ar(D 
TAPES (Unct . ) 

To develop a more suitable test method for determining effect of 
heat on tensfon shrinkage characteristice of synthetic resin 
Bheets and tapes - for specification pw~>oses~ . 

Sponsored by: Navy Bureau of Ships 
Conducted by: Mew York Naval Shipyard 

IGNITION TEMPERATURE OF PLASTICS (Uncl.) 
To develop standardized methods and apparatus for the determination 
of the ignition temperature of plastfc materials used in aircraft. 

Sponsored by: U. S. Air Force 
Conducted by: National Bureau of Standards 

RESEARCH IN NONMETALLIC MATERIALS, PLASTICS AND WOODS (Unct.) 
To tivestigate and evaluate materials, such as various plastics, 
of lamirmte and sandwich construction and different types of 
wood. 

Sponsored by: U. 8. Air Force 
Conducted by: Forest Products Laboratory, Madison, Wis. 

COMPARISON OF PLASTICS TEST PROCEDURES (Uncl.) 
This project covers the analysis of variations in the thermal, 
mechanical,and weather-resistance test data being obtained on 
various aircraft plastic materials by Air Materiel Cormand and 
National Bureau of Standards. 

Sponsored by: U. 19. Air Force 
Conducted by: National Bureau of Standards 

DEVELOPMENT OF STRUCTURAL PLASTICS FOR USE ON SUPERSONIC AIRCRAFT 
AND/OR MISSILES (Uncl.) 

To continue the development of nonmetallic materials in order 
that suitable structures from both an electronic and structural 
view-point till be available for use on transonic, supersonic 
aircraft and/or mlssiles. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Commnd 

C-54 PLASTIC WING SECTION (Uncl.) 
Development of an integral antenna for high-speed aircraft and to 
determine the suitability of plastic materials as applied to the 
wing structures of a cargo airplane. 

Sponsored by: U. S. Air Force 
Conducted by: Douglas Aircraft Co., Inc. 
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NEW PLASTIC MATERIALS (Uncl.) 
Evaluate n8w silicone resin by testing the properties for use in 
reinforced shipboard plastics, to Investigate-the most practical 
type plastic material for sonic cryetalmounte, cavity charges 
for pluge, and Insulating rfng bases for fuses. Also investfgate 
ethyl celJxlose molding compounds applicable to 
Speclficatfon OS. 1661. 

Sponsored by: Navy Bureau of Ordnance 
Conducted by: Haval Ordnance Laboratory 

WATERPROOF DETONATING CORD (Res.) 
Plastic materials areabeing developed in connectfon wdth an 
attempt to provfde a completely waterproof and dependable 
detonation cord for detonating Corps of EngLneers exploeive 
charges under all climatic conditione and fn either land or 
amphibian military operation. 

Sponsored by: Office of Chief of Engineer8 
Conducted by: Engineering, Research &Development 

Laboratory, Fort Belvoir, Pa. 

BUOYANT TOWLINE (Res.) 
Plastic materiala are being developed for a buoyant towltie 
3000 feet long contaFning a sound power telephone Ifne, and 
capable of taring a lO-man Landing boat through a 2-foot sea. 
The line must be resistant to mIld8w and rot under tropical 
conditions and must have maxImum resistance to abrasion. 

Sponsored by: Office of Chief of EngLn88rs 
Conducted by: Engineering, Research &Development 

Laboratory, Fort Belvoir, Va. 

LANDING MATS, AIRFIELD PLASTIC, 70,000 LB WHEEL LEAD (Unct.) 
The purpose of this project is to develop a transportable air- 
plane landing mat fabricated from laminated plastic material 
that till. sustain for a period of one year, normal operations 
of military aircraft, having dual wheel load of 70,000 pounds 
or a tire inteneity of 170 psi. 

Sponsored by: Office of Chief of Engineer8 
Conducted by: En&neering, Research &Developnt 

Laboratory, Fort Belvoir, Va. 

NORMAL PRESSURE TESTS ON PLASTIC MATERIALS FOR RADOMES (LJncI.) 
This project covers the fabrication of test apparatus and the 
dsterrxLnation of the rate of air transmission at varfous 
pressures through various plastic materials ueed for aircraft 
radomes. 

Sponsored by: U. S. AirForce 
Conducted by: Air Materiel Command 
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Glass Fabrics 

DESIGN, FABRlCATiON,AND TESTS OF TWO SETS OF FIBERGLAS AUXILIARY ROTOR 
BLADES (Uncl.) 

The purpose of this project is to determine the strength 
characteristic8 of rotor blades of glase-fiber plaetic con- 
struction. whirl stand tests and flight test8 are in progress- 

SpOnElOr8d by: U. S. Air Force 
Conducted by: Cornell Aeronautical Laboratory 

AT-6 PLASTIC HORIZONTAL STABILIZER (Uncl.) 
To evaluate design and to determine adaptability and con- 
struction of laminated glass fibers bonded with a therlm)eetting 
low pressure resin. 

SpOnSOr8d by: U: S. Air Force 
Conducted by: Goodyear Aircraft Carp- 

COMPARISON OF PROPERTIES OF GLASS FABRIC (Uncl.) 
This project covers the determination of mechanica properties 
at room and elevated temperatures and after various exposure 
conditions of glass fabric plastic laminates made with a number 
of dif fsr8nt r8sfnS. 

Sponsored bi: U. S. Air Force 
Conducted by: Johns Hopldns University 

STRENGTH IMPARTING PROPERTIES OF FIBERS AS REINFORCEMENT OF A 
POLYESTER RESIN (Uncl.) 

In thie program the various factors involved in the strengthening 
of a synthetic resin by various fibers will be hV8etigat8d from 
a fundamental point of view. Fibers to be investigated are: 
cotton, ramie, linen, nylon, cellulose acetate, and fibrous glass, 
a8 well as some of the recent metallic fibers. Properties euch 
as flexural strength, compreseive strength, abrasion resistance, 
specific gravity, water absorption, loss of strength at high 
humidity,and the like will be measured. 

Sponsored by: Office of Naval Research 
Conducted by: University of Chattanooga 

EFFECTS OF FILLERS ON PLASTICS (Uncl.) 
Objective of project is to experimentally produce samples of 
various laminates emp1oyIng.a variety of reinforcing fibers 
including glase, ramie, and steel, and to conduct test8 on such 
samples to evaluate these effects. 

Sponsored by: Navy Bureau of Ships 
Conducted by: University of Chattanooga 
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EVALUATION OF SILICONE GLASS LAMINATES (UncI.) 
To evaluate silicon8 g&388 laminates for use as high tamperature 
electrical insulation prior to use for specification purposes and 
preapplicat.ion purposes, by standard methods and by methods 
suggested by 1.T.E. Circuit Breaker Company. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

Insulating Properties 

RELATIVE ELECTRICAL AND FLAME RESISTANCE PROPERTIES OF NATURAL AND 
BLACK PHENOLI CS (Uncl , ) 

To obtain teat data n relative electrical and flazm resistance 
YL properties of natura and black phenolice. Samples to be molded 

by Material Laboratory, New York Naval Shipyard, from powder to 
be furnished by four molding powder manufacturers. 

Sponsoredby: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

DIELECTRIC LOSS OF SYNTHETIC RESIN FILMS AND TAPES (Uncl-) 
To develop a more suitable test method for dielectric lose of 
synthetic resin films and tapes - for specification purposes. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

INSULATION RESISTANCE OF LAMINATES (Uncl.) 
Objective is to investigate varfous methods and prOC8dUr88 for 
moisture conditioning type GM: material whfch my result in 
an indication of long time performance under conditions of high 
humidity. 

Sponsored by: Navy‘Bureau of Ships 
Conducted by: New York Naval Shipyard 

DIELECTRIC STRENGTH OF MOLDED AND LAMINATED PLASTICS (Uncl.) 
To compare various methods of test of parallel and transverse 
dielectric strength of plastics, using different electrode 
systems and oil mediums. 

Sponsored by: Navy Bureau of Ship% 
Conducted by: New York Naval Shipyard 

85 



SYNTHETIC RESINS, MOLDED 
AND LAMINATED PLASTICS 

NACA RM No. &29 

DIELECTRIC LOSS OF ELECTRICAL INSULATION OVER FULL FREQUENCY 
RANGE (Uncl.) 

To develop test methods and evaluate dielectric lo88 of electrical 
insulating materials over frequency range from ti cycles to 
30,000 megacycles. 

Sponsored by: Navy BUr8aU of Ships 
Conducted by: New York Naval Shipyard 

RESEARCH ON BASIC PROPERTIES OF ELECTRICAL INSULATING MATERIALS (Uncl.) 
Fundamental research'into electrical applications of plastic 
materials to improve them. The end result will be more efficient 
electrical and electronic equipment. The Princeton Wversity 
staff pursuing this project is being aesist8d by an advisory 
group frW~ the American Society for Testing Materials. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Princeton University 

DIELECTRIC STRENGTH OF ELECTRICAL INSULATION AT HIGH FREQUENCIES (Uncl.) 
To develop test apparatus, test procedures, and test data for 
dielectric strength of plaetice and other electrical insulating 
materials at high frequencies. 

Sponsored by: FaYy BUr8RU Of Ships 
Conducted by: Johns Hopkins University 

MOLDING PROCEDURES AND EFFECTS ON PROPERTIES (Uncl.) 
To determine the relationship of physical and electrical charac- 
teristics of molded thermoeetting materials and molding pro- 
cedures eInplOy8d; a special one piece molded specimen is to be 
used and the range of Ioold.ing pr888ure8, temperatures, and 
times for good molding is to be determined. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Mare Island naval Shipyard 

EFFECT OF HIGH AND LOW TEMPERATURES, HIGH HUMIDITY, AND WATER ON 
LAMINATES (Uncl.) 

To evaluate and classify laminated plastics by effect of high 
and low temperatures on physical and electrical properties. 
Also to evaluate and classify laminated plastics by effect of 
high humidity and water immersion on physical and electrical 
properties= 

Sponsored by: Navy Bureau of Ships 
Conducted by: Mew York Naval Shipyard 
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ARC RESISTANCE OF ELECTRICAL INSULATING MATERIALS (Uncl.) 
To develop test methods for arc resistance of electrical 
insulating materiati simulating various types of service. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

tNSULATlON RESISTANCE OF ELASTOHERlC TUBtNG (Uncl.) 
To develop a more suitable test method for inmlation 
resistance of elastomeric tubing for specification purposea. 

Sponsored by: Navy Bureau of Ship8 
Conducted by: New York Naval Shipyard 

A-26B PLASTIC ENGINE COWLS (Uncl.) 
To investigate and evaluate laminated pla&ic construction 
specially treated with an electrically conductive rmterial for 
the purpose of fmparting satiefactory radio shielding properties. 

Sponsored by: U. S. Air Force 
Ccnducted by: Goodyear Afrcraft Corp. 

Mechan i cal Propert les 

RAIN EROSION TESTING OF PLASTIC MATERIALS (Uncl.) 
This project covere the testing of varfoua aircraft laminated 
plastic materials for resietance to rain erosion at speed6 up 
to 700 miles per hour, correlating the data with service 
emerience and the development of a editable laboratory 
accelerated test apparatus. 

Sponsored by: U. S. Air Force 
Conducted by: Cornell Reeearch Foundation 

RAIN EROSION TESTS OF SOME STRUCTURAL PLASTIC MATERIALS (Uncl.) 
This project cover8 the deter&nation of rain erosion charac- 
teristics of several aircraft structural glass fabric,basic, 
plastic lamInatea employtig a 5ihIrl rig. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

EFFECT OF OUTDOOR EXPOSURE ON MECHANICAL PROPERTIES FOR PLASTIC 
MATERIAL (Uncl.) 

This project cover8 the detemnination of the effect of outdoor 
exposure on the mechanical properties of &craft plastic 
lamimted IIlateriKl.8. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Cormand 
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DETERMINATION OF THE TENSILE PROPERTtES OF SOME NONMETALLIC AIRCRAFT 
MATERIALS AT VARIOUS SPEEDS OF LOADING (Uncl.) 

Determine the effects of epeed of loading on the stress-strain 
and ultimate strength properties in.tension of methyl 
methacrylate, glass fabric, and cotton laminates. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Cor8uand 

TENSILE STRENGTH OF THERMOPLASTICS (Uncl.) 
The teat8 authorized till provide data and current methods of 
teat for plastic materiale covered in spectiications. This WILL 
ultimately result In obtaining improved materials in accordance 
with clearly defined specification8 valuee and test procedurea. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

FLEXIBILITY OF THERMOPLASTICS (Unci.) 
To investigate recent methods of teat for determining flexibility 
with a view to elimination of personal error and revision of the 
specifications to obtain improved material. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York naval Shipyard 

WORKABILITY OF THERMOPLASTICS (Uncl.) 
To Investi&e the effects of drilling, machtiing, bending,and 
cutting on various phetic eheets to obtain data and information 
upon which to base a revision of above mentioned specifications. 

Sponsored by: Navy Bureau of Ship8 
Conducted by: New York Naval Shipyard 

TENSILE AND FLEXURAL CREEP OF LAMINATES (Uncl.) 
To develop test apparatus and test methods for tensile and 
flexural creep of plastic laminates. 

Sponsored by: Navy Bureau of Ship8 
Conducted by: New York Naval Shipyard 

COEFFICIENT OF LINEAR THERMAL EXPANSION OF LAMINATES (Uncl.) 
In order to evaluate dimeneional stabil-lty of plastics under 
changes In tem~rature, to develop a 8uitable method of teet 
for coefficient of linear thermal e&nsion-of Zninates. 

Sponsored by: Navy Bureau of Ship8 
Conducted by: New York Naval Shipyard 
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WEATHERING OF PLASTICS (Uncl.) 
To evaluate action of outdoor weathering on various types of 
plastics at various naval weathering stations throughout the 
world- 

Sponsored by: Navy Bureau of Ships 
Conducted by: IrlewYork Naval Shipyard 

ABRASION RESISTANCE OF PLASTICS (Unct.) 
Abrasion resistance of plastic material8 as deter&ned quanti- 
tatively by laborato%y tests is a direct measure of the wear 
characteristics that can be expected of the plastic material in 
actual service life. It is tiportant to have this infomaation 
before plastic material.6 can be considered in deSiga applications. 
The end result is a correct utilization of plastics in mar 
applications. 

Sponsored by: I?avy Bureau of Ship8 
Conducted by: Mew York Naval Shipyard 

DROP BALL IMPACT TESTS ON PLASTICS (Uncl.) 
To develop a suitable test method for impact fatigue of plastics 
by drop ball method. 

Spansored by: I?avy Bureau of Ships 
Conducted by: New York Naval Shipyard 

SHOCK RESISTANCE OF MOLDED THERMOSETTING STANDARD SPECIMENS (UncI.) 
To develop test m&hod8 and evaluate molded thermosetting plastics 
for flexure, tensile and shear high imqact shock reaietance, to 
determine possible correlation tith Izod and drop ball impact 
strength,and to correlate ahock test8 on standard specirmns and 
mlded parts. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

STUDY OF CREEP IN PLASTICS (Uncl.) 
Objective of project is to investigate the reasons, maepitude,and 
other basic factors involved in the creep of the ccmmon plastic 
materials. This investi&ion WfY form the basis of future work 
to build materials in which the undesirable creep characteristics 
my be minUized. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Pennsylvania State College 
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. 
PUNCHING OF LAMINATED PLASTtCS (Uncl.) 

Objective of project is se dev&o~nt of a stiple, convenient, 
inexpensive tool for use in a epecification to enable an impector 
to judge the punch&g propertigs of laminates as may be required 
by the specification. Present meam, such as defined by ASPM, is 
too large and erpermive for extended uBe in specification. 

Sponsored by: Navy Bureau of Ships 
Conducted by: Barnes &Reinecks, Inc. 

HIGH tMPACT AND HIGH TENStLE STRENGTH THERMOSETTING PLASTIC (Res.) 
Develop and evaluate a high strength low radar reflectency, low 
pressure thermosetting plastic, through the 8tydLes of inter- 
facial relatiormhips and the improvement of the cohesive 
properites and chemical affinity of the resin on the fiber surface. 

Sponeored by: Navy Bureau of Or&ce 
Conducted by: Johns HopHns University 

EFFECT OF VARIABLES IN REINFORCEMENT ‘CONSTRUCTION AND FABRICATION 
a TECHNIQUE ON PROPERTIES OF LAMtNATED PLASTICS (Uncl.) 

Laminated plastics will be made in which the reinforcement con- 
struction, fabrication technique, and reeim are vexled. Tests 
will be made to determine the effects of phase variables upon 
pertinent mechanical properties, including tensile, flexural, 
and impact strength. The plastic eamplea till be prepared with 
the following factors as variables: type of fabric, fabric 
treatment, orienta,tion of fibers, resin content, and molding 
condition8. 

Sponsored by: National Advisory Comittee for Aeronautics 
Conducted by: matipnal Bureau of Standard8 

TEST AND DEVELOPMENT OF PLASTIC ARMOR FOR FRAGMENT PROTECTtON (Unct.) 
The objective is to develop a nonmetalI& material of ma.xQmm 
fragment penetration reeietance at n+nimum wei&t for u8e in 
flight clothing, flak curtairm,and other application8 where 
IWSi8taIlCe t0 fragment penetration IS desired. 

Sponsored by': Navy Bureau of Aeronautics 
Conducted by: NavtiResearch Laboratory 

HIGH STRENGTH PLASTIC LAMINATES (Uncl.) 
The objective of this project ie.to evaluate and develop plastic 
laminates having the highest possible atren&h-weight properties 
for u8e in radomeer, antenna hominga and in aircraft applfcatione 
where high rigidity to weight ratio is of mre importance than 
load carrying capacity. 

Sponsored by: Na-vy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 

. - 



WARMNo. 8c29 

Temperature Resistant 

SYNTHETIC RESINS, MOLDED 
AND LAHtNATED PLASTICS 

COLD TEMPERATURE BRITTLENESS OF ELASTOMERS (Uncl, ) 
To develop a mre suitable test method for the classification of 
elastomrs as to cold temperature brittleness - for specification 
purposes. 

Sponsored by: Navy Bureau of shfps 
Conducted by: Kew York Naval Shipyard 

FLAME RES I STANCE OF SYNTHET.l C RESIN MATER I ALS (Unc? , ) 
To develop a more suitable test m&hod for flame resistance of 
synthetic resin,sheeta and tapes - for specification purposes. 

Sponsored by: Navy Bureau of Ships 
Conducted by: New York Naval Shipyard 

EFFECT OF TEMPERATURES UP TO 300° C ON FLEXffRAL STRENGTH OF HEAT- 
REStSTANT LAMINATES (Uncl.) 

Laminated pLast;i,ce reinforced ~5th glass fabric and asbestos 
filler8 and bonded with eilicone, unsaturated polyeeter, furane; 
end phenolic resins, till be obtained commerciall;g in the form 
of fl&t Eheets. Flexural tests wiIll be made on epepimens cut 
from these eemple~ at teqeratures up to 30p” C ene hi& enough 
to cauee the flexural.strengt;h to drop a fraction of its value 
at room temperature. 

Tests will be made both after short end long cmditionlng 
periods, such as one hour and one week, respectively, at the 
test tmqeratum. Other specimens will be tested at roam 
temperature following prolonsd eqosure to several elevated 
temperatures rrp to 300° C. 

Sponsored by: Rational Advieory Cammfttee for Aeronautics 
Conducted by: National Bureau of Standards 

FLAME RESlSTANT HOSE (Uncl.) 
A project to develop a flame resistant fuel and oil hose us% 
mstal, glass fabric,or other refractory material. 

Sponsored by: U.S.AirForce - 
Conducted by: AirMaterielC~ 

HIGH TEMPERATURE MOLDING MATERIAL (Uncl.) 
Research toward the develomt of a material to have a safe 
conttiuous operating temperature of 200° C. Material should 
have other properties equivalent to MCS-E-4 per JAm-P-14 and 
ehouldbe as eaeilyrcmldedas phenolic materials. 

Sponsored by: Si& Corps Engineering Laboratories 
Conducted by: Federal Teleccmmmi cations Iaboratory 



TRANSPARENT MATERIALS 

TRANSPARENT MATERIALS 

HACA RM MO l &29 

EVALUATION OF ELECTRICALLY HEATED GLASS (Uncl.) 
The objective of this project fs to determine the suitability of 
electrically heated lsmInated glass of the continuous transparent 
conducting film type for use in aircraft windshields for anti- 
icing and antifogging purposes. 

Sponsored by: Uavy Bureau of Aeronautics 
Conducted by: Naval Gun Factory Aviation Ordnance 

TEST AND DEVELOPMENT OF IMPROVED TRANSPARENT PLASTIC SHEET (Uncl.) 
The objective of this project is to evaluate the suitability of 
newly developed transparent plastics for use in current aud 
future naval aircraft and to promote the development of improved 
materials by manufacturers. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: IVaval Air Experimental Station 

EVALUATION AND DEVELOPMENT OF ACRYLIC PLASTIC SHEET (Unci.) 
The objective of this project is to obtain better materials and 
Illethods for use in claanhg, buffing, polishing, and waxing 
acrylic parts; to ascertain which materials likely to come in 
contact with acrylic parts in service have deleterious effects 
and what precautions should be exercised to guard against such 
effects. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: I'?aval Air Erperimmtal Station 

INVESTIGATION OF TRANSPARENT ACRYLIC SHEET - FORMING STRESSES (Uncl.) 
The objeotive of this project fs to establish criteria governing 
forming techniques for trsnsparent acrylic plastic as neceseary 
to insure that frozen stresses incurred during forming are held 
at the practical minimum. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: naval Air Experimental Station 

TEST AND DEVELOPMENT OF TRANSPARENT ACRYLIC PLASTIC PARTS - IMPROVED 
METHODS OF ATTACHMENT (Uncl.) 

The objective of this project is to evaluate and develop methods 
of attaohment suitable for use in naval aircraft which are 
capable of distributing stresses to a high degree of uniformity 
such that the attachment approximates the strength of the base 
material with minimum weight penalty. 

Sponsored by: Ravy Bureau of Aeronautics 
Conducted by: Naval Air Experimental Station 
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NACA RM No. &29 TRANSPARENT MATERIALS 

ILITY OF OPTICALLY IMPROVED BULLET RESISTANT GLASS INVESTI GATION OF STAB 
WINDSH I ELDS (Uncl . ) 

The objective of this project is to detemine whether or not 
the optical quality of bullet-resistant glass ground to wedge 
angle tolerances of-the order of ten seconds is maIntaIned 
under the therm1 conditions encountered in service. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: naval Gun Factory Aviation Ordnance 

Department 

INVESTIGATION AND DEVELOPMENT OF CRITERIA FOR FORMED ACRYLI’C PLASTIC 
SHEET (Uncl.) 

The objective of this project is to establish suitable criteria 
controlXng thermal stresses in large curved transparent acrylic 
parts for use in the deal@ of attachments for such parts. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by:' Naval Air Experimental Station 

IMPROVING OPTICAL QUALITY OF BULLET-RESISTANT GLASS WINDSHIELDS (Uncl.) 
The objective of this project is to detexmke the praoticability 
of producing wIndshield panels on a production basis with a 
=xzLumm wedge angle tolekance of the order of ten seconds. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Gun Factory 

DEVELOPMENT OF IMPROVED ABRASION TEST METHODS FOR TRANSPARENT 
PLASTICS (Unci.) 

The objective of this project is to establish relfable abrasion 
testing procedures for evaluating tramparent acrylic sheet and 
acrylic polfshing.compounds. 

Sponsored by: Navy Bureau of Aeronautics 
Conducted by: Naval Air ExperImental Station 

DEVELOPMENT OF TRANSPARENT PLASTIC INSTALLATIONS IN AIRCRAFT (tin&) 
To investigate and evaluate mteriale, design, snd articles 
submitted by the industry and to conduct tests necessary to 
establish requirements for optical strength snd vieibility. 

Sponsored by: fT. S. Air-Force 
Conducted by: Air Materiel Cormand 

LAMINATED ACRYLIC PLASTIC IN LARGE SHEET FORM (Uncl.) 
This project includes the developmnt of production facilities 
for.large size 'laminated acrylic plastic sheet intended for 
large bomber aircraft. 

Sponsored by: U. S. AirForce 
Conducted by: Rohm &Baas Co., Inc. 
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PREPARE SPECIFICATION RiQUlREMENTS FOR TRANSPARENT LAMINATED ACRYLIC 
PLASTICS (Uncl.) 0 

This project involves the determination of the optical, thermal, 
and mechanical properties of *roved laminated acrylic plastics 
with the view toward incorporating suitable requirements into a 
specification for this type of material. 

Sponsored by: U. S- Air Force 
Conducted by: Air Materiel Comnand 

TEST HEAT DISTORTION OF TRANSPARENT PLASTICS FOR DEFORMATION (Uncl.) 
This project covers the establishment of standardized heat dis- 
tortion test methods for transparent'plastics used in aircraft. 

Sponsored by: U. S. Air Force 
Conducted by: Air Materiel Command 

OPTICAL CASTING MATERIAL (Uncl.) 
Research toward the developnt of a plastic material suitable 
for the casting of precision optical lenses, prisms, and mirrors. 

Sponsored by: Signal Corps EngLneering Laboratories 
Conducted by: Armour Institute 

INVESTIGATION OF PROPERTIES OF ELEVEN SAMPLES OF TRANSPARENT PLASTICS 
FOR GLAZING MATERIALS ON BUSES (Uncl.) 

This project consists of a general evaluation of eleven samples 
of transparent plastics with high Impact resistance, for 
resistance to cleaners, abrasives, and general simileted service 
tests, for use on side windows of buses. 

Sponsored by: National Bureau of Standards 
Conducted by: National Bureau of Standards 

DEVELOPMENT OF IMPACT RESISTANT WINDSHIELD GLASS (Uncl.) 
Collision of airplanes with birds in flight constitutes a serious 
hazard to flying and with the develomnt of larger aircraft of 
higher speed the potential hazard associated tith such collision 
is increasing. The development of suitable means for protection 
of aircraft against collision tith birds, with particular ree;ard 
to the windshield construction is now in progress. This program 
also includes consideration of windshield de-icing means in the 
develop& of impact resistant glass windshield panels. 

Sponsored by: Civil Aeronautics AdmInistration 
Conducted by: Civil Aeronautics Testing Laboratory, 

Indisnapolis, Ind. 
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WOOD AND PLYWOOD 

INVESTIGATION ON THE SURFACE REACTIONS OF METHYL MEMACRYLATE 
COPOLYMERS (Uncl m ) 

Efforts will be made to improve surface hardness by copolymerizing 
methylmethacrylate ~5th various non-cr08sUnHng monomers. Same 
of the monomers to be Investigated are mthacrylic acid, styrene, 
vinyl acetate, and maleic snhydride. The carboxyl, phenyl, and 
anhydride groups will react to form a surface that will be an 
integral part of the object. 

Sponsored by: Office of Naval Research 
Conducted by: Uuiversity of Chattanooga 

WOOD AND PLYWOOD 

DIMENSIONAL STABILIZATION OF WOOD BY CHEMICAL CROSSBONDING (Uncl l ) 
The purpose of this project Is to develop means of forming 
chemical crossbonds, such as.ether snd acetal -es, between 
cellulose chain.8 andli~nlnolecules inwoodwithoutaccmqanyiq 
carbonizatfon or hydro~sis so as to produce permanent dimensPmal 
stabilization tithout degmdation of the wood. 

Sponsored by: Office of Naval Research 
Conducted by: Forest Products Laboratory, Madison, Wig. 

PROPERTIES OF TROPICAL WOODS (Uncl m ) 
This investigation is directed toward extending our knowledge of 
the properties of tropical woods. A systematic e xamination XiXL 
be made of a series of selected tropical woods that appear to 
have promI.se for structural applications. Between 12 
an&20 species will be selected for measurement of mechanical 
properties, specific gravity, shririkage, durability, machinability, 
and the seasoning and gluing characteristics. 

Sponsored by: Office of NavalResearch 
Conducted by: Yale CixLversity 
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